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SUMMARY 

In  this  study  of  conversion  of  the  hydraulic  type  of  cottonseed  oil  mill 
into  more  productive  plants  of  the  screw-press,  prepress -solvent,  or  direct- 
solvent  type,  two  general  conclusions  were  reached: 

1.  When  the  annual  volume  of  seed  crushed  is  sufficient  to  show  a  profit 
on  new  investment  in  conversion  to  both  the  prepress-solvent  and  the  direct- 
solvent  type  of  plant,  it  is  always  more  profitable  to  convert  to  the  prepress- 
solvent  type. 

2.  When  voliime  is  sufficient  to  show  a  profit  on  new  investment  in  con- 
version to  both  the  screw-press  and  the  prepress- solvent  type  of  plant,  the 
profit  is  always  greater  in  converting  to  the  screw-press  type  of  operation. 

For  example,  conversion  of  a  100-ton-per-day  hydraulic  mill,  crushing 
19,800  tons  of  seed  in  a  9-month  season,  into  either  type  of  solvent  mill 
would  show  a  net  return  on  the  investment  in  conversion.  The  prepress-solvent 
conversion  shows  an  11-percent  greater  increase  in  total  processing  cost  than 
the  direct-solvent  conversion,  but  the  increase  in  oil  revenue  is  16  percent 
greater  for  the  prepress  system  and  the  increase  in  total  net  revenue  is  I7 
percent  greater.  Adding  the  fact  that  the  investment  in  the  prepress  system 
is  3  percent  less  than  in  the  direct- solvent  system,  the  prepress-solvent 
system  shows  a  20-percent  greater  return  per  dollar  of  new  investment. 

Somewhat  similarly,  conversion  to  the  screw-press  system  involves  less 
investment  than  the  prepress-solvent  system.  Although  the  total  net  profit 
resulting  from  screw-press  conversion  is  substantially  less  than  the  net  from 
the  prepress- solvent  conversion,  it  is  substantially  greater  per  dollar  of  new 
investment. 


In  the  study,  computations  were  made  shovriLng  the  amount  of  seed  necessary 
to  permit  a  given  hydraulic  mill  to  convert  to  any  one  of  the  other  three  types 
and,  hy  the  conversion,  to  make  specified  percentages  of  return  on  the  new  in- 
vestment.  The  data  on  the  needed  volumes  and  percentage  returns  are  presented 
in  detail  in  the  body  of  this  report. 

The  conclusions  of  the  study  are  based  on  an  analysis  of  the  gains  (or 
losses)  in  net  revenue  that  could  be  expected  after  conversion  of  5  widely 
separated  hydraulic  mills,  with  capacities  ranging  from  50  to  I50  tons  per  day, 
into  alternative  types  of  mills.   In  this  analysis,  the  mills  were  made  com- 
parable with  respect  to  taxes,  insurance,  interest  on  new  investment,  prices, 
seed  quality,  residual  oil  in  meal,  and  oil  quality.  No  factors  except  differ- 
ences in  type  and  size  of  mill  were  permitted  to  affect  the  gain  (or  loss)  in 
net  revenue. 

For  each  of  the  5  hydraulic  mills,  data  were  developed  to  show  the  ex- 
pected new  investment  (and  costs),  additional  current  costs,  and  net  returns 
(or  losses)  resulting  from  conversion  to  screw-press,  direct- solvent,  or 
prepress- solvent  extraction.   Resiilts  were  calculated  for  operating  seasons 
varying  from  3  to  12  months,  with  corresponding  variations  in  annual  crushes. 
The  analysis  of  the  various  practical  conversions  of  these  5  mills,  Ararying  in 
size  and  in  potential  length  of  operating  seasons,  gave  a  basis  for  a  more 
general  application  of  the  findings.  By  further  development  of  the  findings, 
the  factors  in  such  conversions  were  made  applicable  to  any  hydra\ilic  mill  with 
a  normal  capacity  between  50  and  I50  tons  of  cottonseed  per  day. 

Prices  for  new  facilities  were  obtained  for  the  first  quarter  of  1955 • 
Since  then,  they  have  changed  appreciably.   Changes  have  also  occirrred  in 
eqiiipment  design  for  prepress- solvent  facilities.  Very  recently,  changes 
have  been  made  in  screw  presses  which  enable  them  to  operate  at  somewhat 
higher  rates  than  those  used  in  this  report. 


THE  PROBLEM 

In  terms  of  the  19^-^9  average,  more  than  half  the  mills  of  the  cotton- 
seed oil  milling  industry  each  crushed  under  10,000  tons  of  seed  annually. 
Only  one-fifth  crushed  over  20,000  tons.   During  that  period,  the  industry  was 
composed  predominantly  of  hydraijlic  mills.   Beginning  in  the  late  19^ 's,  the 
direct- solvent  process,  which  yields  more  oil,  was  introduced  into  the  indus- 
try.  This  was  followed  (about  1950)  by  the  prepress-solvent  process,  which  in 
turn  was  followed  (about  195^)  hy  the  high-speed  screw  press.  However,  with 
these  changes,  more  than  one-third  of  the  mills  in  1955-5^  crushed  less  than 
10,000  tons,  the  average  of  all  mills  being  about  21,000  tons. 

Throughout  the  period,  the  changes  in  type  of  mill  were  seldom  made  for 
the  purpose  of  reducing  cost.  Total  cost  of  processing  a  ton  of  cottonseed 


normally  was  increased  significantly  by  the  change.  But  the  increase  in  cost 
of  the  newer  methods  was  more  than  offset  by  the  value  of  the  increase  in  oil 
yield. 

In  the  analysis,  therefore,  estimates  of  the  increase  in  costs  consti-" 
tuted  only  a  first  step.   This  was  followed  by  parallel  estimates  of  increase 
in  value  of  products,  or  gross  revenue.   Finally,  net  revenue  estimates  were 
computed.   Complications  of  developing  estimates  were  held  to  a  minimum  by 
restricting  calculations  to  changes  in  cost  and  revenue,  rather  than  total 
cost  and  revenue . 

It  is  commonly  recognized  that,  for  relatively  large  voliomes  of  seed,  it 
is  economical  to  convert  hydraulic  mills  to  any  higher  oil-yielding  type  of 
mills.   But  many  operators  are  faced  with  the  question,  what  is  the  minimum 
size  of  mill  and  the  minimum  volume  of  seed  required  per  season  to  yield  an 
acceptable  rate  of  return  on  the  new  investment  involved.   These  requirements 
may  differ  greatly  with  differences  in  new  investment  necessary  for  conversion 
to  different  types  of  mills,  and  with  possible  price  differentials  between  the 
meals  from  different  types  of  fliills. 

This  study  was  undertaken  to  develop  information  that  would  serve  as  a 
more  adequate  basis  for  practical  decisions  on  the  conversion  of  hydraulic 
mills .   To  present  the  results  in  a  uniform  way,  the  additional  net  revenue 
resulting  from  each  conversion  is  stated  in  terms  of  revenue  per  ton  of  seed 
and  in  terms  of  return  per  dollar  of  new  investment.   In  this  measurement,  it 
is  not  necessary  to  compare  total  costs  and  total  revenues  before  and  after 
conversions.   It  is  necessary  to  consider  only  (l)  the  extent  to  which  those 
costs,  affected  by  conversion,  might  be  changed,  and  (2)  the  extent  to  which 
revenues  might  be  affected  by  (a)  increase  in  oil  revenue  through  greater  oil 
yields  and  (b)  change  in  meal  revenue  as  a  result  of  price  differentials. 

In  line  with  these  facts,  no  attempt  was  made  to  determine  the  extent  to 
which  a  mill  of  a  specific  size  would  be  better  off  or  worse  off  after  conver- 
sion than  before.   Since  an  operator  already  knows  the  net ^income  (or  loss) 
from  his  present  hydraulic  operations,  he  needs  information  only  on  the  gains, 
if  any,  that  may  be  achieved  by  conversion  in  order  to  decide  whether  to  con- 
vert. 


APPROACH 

Numerous  operators  of  hydraulic  mills  offered  to  join  in  the  study.   Five 
widely  separated  mills  were  selected  whose  sizes  and  characteristics  seemed 
most  nearly  those  needed  in  order  to  make  the  analyses  from  which  general  re- 
lationships could  be  derived.  Their  noimal  daily  capacities  were  as  follows : 


Tons  of  seed 
crushed  per  day 


A  150 

B  130 

C  110 

D  75 

E  50 


For  each  of  these  mills ;  estimates  were  made  of  the  additional  costs  and 
revenues  that  would  result  from  converting  to  prepress- solvent,  dire ct- solvent . 
and  screw-press  mills.   For  each  screw-press  mill,  two  or  more  estimates  were 
made,  's^rith  varying  rates  of  throughput  per  press,  and  consequently  varying 
numbers  of  presses.   This  was  done  to  determine  which  number  was  most  econom- 
ical. 


A-  Two- Stage  Study 

The  study  fell  into  two  main  stages.   The  first  stage  consisted  of  work- 
ing out  the  conversion  problem  in  terms  of  the  particular  circumstances  of 
each  of  the  five  indiAd.dual  mills — the  physical  plant,  the  oil  and  ammonia 
content  of  seed,  residual  oil  in  meal,  oil  quality,  property  taxes,  insurance 
and  wage  rates,  and  prices  paid  for  other  operating  inputs. 

In  the  second  stage  of  the  study,  the  effect  of  conversion  was  estimated 
in  such  a  way  as  to  avoid  peculiarities  of  individual  mills  and  emphasize  the 
influence  of  size  of  mill  and  annual  tonnage  of  seed  crushed.  For  a  mill  of 
any  given  size,  of  course,  annual  tonnage  and  length  of  operating  season  at 
normal  capacity  are  alternate  expressions  of  volume  of  business. 

A  few  examples  pinpoint  the  essential  differences  between  the  procedures 
used  in  each  stage.   If  one  hydra-ulic  mill  were  leaving  6  percent  of  oil  in 
the  meal,  as  compared  to  5  percent  for  another  mill  of  equal  size,  then  the 
first  could  expect  a  greater  oil  gain  and  revenue  gain  from  conversion. 
Therefore,  a  smaller  annual  crush  would  be  required  to  support  the  additional 
investment  needed  to  convert  the  first  mill.  For  the  indiArldual  mill,  there- 
fore, it  was  essential  to  work  out  the  conversion  problem  in  terms  of  its 
residual  oil  in  meal.   To  achieve  industrywide  comparisons  by  size  of  mill, 
however,  variation  of  residual  oil  in  meal  should  be  eliminated.  This  was 
done  by  using  the  average  residual  oil  for  the  mills  studied.   Similarly, 
averages  of  oil  and  seed  qualities  were  used.  Also,  the  second  stage  assumed 
uniform  rates  for  (l)  property  taxes,  insurance,  and  interest,  (2)  prices  for 
operating  inputs,  and  (3)  oil  and  meal  sold. 

The  amount  and  kinds  of  new  equipment  necessary  for  conversion  varied 
among  the  5  specific  mills  because  of  differences  in  old  equipment,  some  of 
which  coiild  be  utilized  in  the  converted  mill. 


In  conversion  to  a  3-screw-press  mill,  new  investment  required  was  actu- 
ally less  for  the  110-ton  mill  (mill  C)  than  for  the  75-ton  mill  (mill  D) .   In 
stage  2, -such  irregularities  in  new  investment  requirements  were  eliminated 
for  each  size  of  mill,  however,  by  computing  from  the  data  for  the  5  mills 
mathematical  trends  representing  normal  (average)  relationships  between  (l) 
annual  tonnage  of  seed  crushed  (and  thus  length  of  season)  and  (2)  the  rate 
that  added  net  revenue  could  pay  on  the  new  investment  required. 

In  developing  data  for  the  study,  account  was  taken  of  any  physical  im- 
provements which  an  operator  would  seriously  consider  making  in  the  course  of 
conversion,  but  which  could  be  made  without  conversion.   Such  improvements 
were  omitted  as  costs  of  conversion.   For  example,  some  cooperating  mills  pro- 
duced only  slab  cake  and  did  not  have  a  meal  grinding  department.   Because 
such  equipment  is  the  same  in  hydraulic  and  screw-press  mills,  however,  it  may 
be  installed  without  conversion,  and  it  was  not  here  considered  a  part  of  the 
conversion  problem.  All  5  hydraulic  mills  were  treated  as  producers  of  ground 
meal,  and  the  annual  fixed  charges  on  investment  in  meal  equipment- were  con- 
sidered a  part  of  the  cost  of  the  hydraulic  operation.   In  like  manner,  the 
labor  and  power  needed  for  meal  processing  operations  were  added  to  the  slab- 
cake  mills  before  calculating  the  extent  to  which  any  conversion  would  change 
operating  costs.  The  price  differential  between  slab-cake  and  meal  was  ex- 
cluded from  the  calcinations  in  this  report. 

It  would  have  been  possible  to  improve  the  boiler  efficiencies  and  effi- 
ciencies in  overall  heat  utilization  of  some  of  the  5  mills  without  conver- 
sion.  Thus  the  gains  therefrom  should  not  be  credited  to  conversion.  As  a 
practical  solution,  standard  boilers  and  the  same  overall  efficiency  of  fuel 
utilization  were  used  for  all  5  mills. 

One  mill  was  only  partially  electrified,  but  would  be  completely  electri- 
fied in  the  course  of  conversion.   The  individual  report  to  this  operator 
worked  out  what  the  expected  power,  fuel,  water  and  steam  consumption  of  the 
present  mill  would  be  if  it  were  completely  electrified,  then  used  these  ad- 
Justed  figures  in  determining  the  extent  to  which  conversion  would  change  the 
mill's  power,  fuel,  and  water  requirements.   In  this  report,  no  reference  is 
made  to  this  mill's  power,  fuel,  and  requirements  under  partial  electrifica- 
tion. ■  ' 

After  working  out  the  conversion  problem  for  the  5  hydraiiLic  mills  along 
the  lines  just  described,  relationships  were  developed  between  their  sizes 
and  the  new  investments  needed  for  converting  them  into  alternative  types  of 
mills .   Corresponding  relationships  were  then  developed  for  fixed  annual 
charges  on  new  investment,  and  also  the  changes  in  current  costs  per  ton  of 
seed.   From  these  relationships  were  calculated  annual  crushes  which  were 
necessary  to  yield  net  returns  at  specific  rates,  ranging  from  5  to  20  per- 
cent on  new  investment,  in  converting  any  hydraulic  mill  into  screw-press, 
direct-,  and  prepress -solvent  mills. 
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Investment  Reqiiireiiients  and  Salvage 
Value  of  Discarded  Facilities 

The  initial  cost  of  new  facilities  necessary  for  any  conversion  is  equal 
to  the  total  cash  outlays  for  their  purchase  and  installation  minus  the  net 
salvage  value  of  discarded  facilities.  All  operators  participating  in  this 
study  estimated  that  salvage  value  would  approximately  equal  dismantling  cost^ 
leaving  a  net  salvage  value  of  zero.  As  this  judgment  was  shared  by  many  other 
persons  familiar  with  the  industry,  it  was  assumed  that  the  initial  cost  of 
any  conversion  would  equal  the  total  cash  outlays  required  for  the  piirchase 
and  installation  of  facilities.   In  this  report,  such  initial  cost  is  called 
the  "new  investment  requirements"  of  converted  mills. 


Assunrptions  Concerning  Method  of  Construction 

The  amount  of  investment  required  for  new  facilities  is  significantly 
affected  hy  the  management  of  the  conversion  joh.  Total  costs  of  construction 
will  he  highest  if  the  whole  construction  joh  is  done  under  one.  general  con- 
tract. Under  such  an  arrangement,  the  contractor  assumes  all  the  risks  of 
weather,  woik  stoppages,  price  increases,  and  the  like;  consequently,  he  must 
add  a  contingency  to  his  estimate  of  the  cost  of  the  job  to  him  to  insure 
against  possible  losses.   Of  course,  he  includes  a  sum  in  the  contract  as  pay- 
ment for  his  own  management.   In  some  cases,  the  mill  personnel  can  perform 
all  of  the  different  parts  of  the  job  and  this  usually  results  in  lowest  cost. 

In  this  study,  it  was  assumed: 

(1)  Costs  of  most  engineering  services  were  included  in  the  cost  of  the 
equipment;  some  services,  however,  were  purchased  by  the  management  of  the 
mill. 

(2)  Purchasing  was  performed  by  the  suppliers  of  most  of  the  equipment 
or  by  the  management  of  the  mill,  or  both. 

(3)  All  construction  was  performed  by  local  contractors  engaged  and 
directed  by  the  management. 

(^4-)  Machinery  was  placed  and  connected  by  the  mill  personnel  or  by  local 
firms  engaged  by  the  management  of  the  mill. 

(5)  Generally  speaking,  all  costs  for  installing  machinery  were  esti- 
mated to  be  equal  to  22.5  percent  of  the  f.o.b. -factory  cost.  These  estimates 
were  made  in  such  a  way  as  to  include  contractor's  overhead  and  payment  for 
the  contractor's  own  management. 

Price  and  Equipment  Changes 

Most  prices  for  new  machinery  were  those  in  effect  during  the  first 
quarter  of  1955.   Since  then,  these  prices  have  undergone  appreciable  change, 
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and  this  fact  shoiild  "be  kept  in  mind  in  reviewing  the  estimates  for  conversion 
investment  requirements  in  this  study.   Changes  have  occurred  also  in  equipment 
design,  particularly  with  respect  to  prepress- solvent  facilities  for  cottonseed 
processing.   Very  recently,  changes  have  similarly  been  made  in  screw  presses 
which  enable  them  to  operate  at  somewhat  higher  rates  than  any  of  those  de- 
scribed in  this  report. 


Throughput,  Oil  Yield,  and  Power 
Consumption  of  Modern  Screw  Presses 

Modern  screw  presses  are  capable  of  operating  over  a  wide  range  of 
throughputs.  With  its  motor  loaded  to  its  rated  capacity,  the  lower  the 
throughput  of  a  screw  press  the  more  electric  power  it  uses  per  ton  of  seed, 
but  the  more  oil  it  extracts  per  ton.   In  converting  a  mill  of  any  given 
capacity,  the  question  arises  what  number  of  presses  will  yield  the  greatest 
amoixnt  of  new  net  revenue  per  ton  of  seed  and  per  dollar  of  new  investment. 

To  handle  this  question,  it  v/as  necessary  to  estimate  how  oil  yields  and 
electric  power  consumption  vary  with  throughputs  per  press.   The  nature  of 
these  relationships  is  discussed  in  detail  in  appendix  I. 


NEW  INVESTMENT  REQUIEEMETWS  • 

The  expected  new  investment  requirements  for  each  conversion  are  shown  in 
table  1.   This  table  shows,  for  each  conversion,  total  estimated  installed 
costs  of  all  needed  new  equipment  and  facilities  as  well  as  all  new  buildings 
or  building  modifications. 

Tables  21  through  23  of  appendix  II  show  a  detailed  breakdown  of  these 
totals  into  outlays  for  specified  items  of  machinery,  equipment,  buildings, 
and  other  facilities.   For  each  item,  there  is  given  the  initial  cost  of 
materials,  installation,  and  equipment,  as  well  as  its  expected  years  of  use- 
ful life,  depreciation  rate,  and  annual  depreciation  charge.  These  tables  are 
also  accompanied  by  general  explanations  of  the  need  for  each  item  in  the  con- 
version. 


ANNUAL  CHARGES  ON  NEW  CAPITAL  .   ■  . 

Fixed  annual  charges  on  conversion  investments  are  depreciation,  interest, 
insurance,  and  property  taxes. 


Depreciation 

Depreciation  rates  for  the  various  facilities  are  shown  in  tables  21 
through  23  of  appendix  II. 
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Table  1.- 


-Expected  new  investiaent  req.uired  in  converting  5  specified  hydraulic 
cottonseed  oil  mills  into  alternative  types  of  mills,  1955-56 


Mill 


Normal   :    Daily 

daily   :  throughput 
crushing  :     per 

capacity  ;  screw  press 


New  investment 


Total  1/ 


Per  ton  of 
daily  crush- 
ihg  capacity- 


Mill  A — Hydraulic  mill 
converting  to : 
Screw  press-- 
k  presses  .... 

5  presses  .... 

6  presses  .... 
Direct  solvent  . 
Prepress  solvent 


Mill  B— Hydraulic  mill 
converting  to : 
Screw  press- - 
3  presses  .... 
k-   presses  .... 
5  presses  .... 
Direct  solvent  . 
Prepress  solvent 

Mill  C— Hydra;ilic  mill 
converting  to : 
Screw  press — 

3  presses  

k   presses. 

Direct  solvent  . . . . 
Prepress  solvent  . . 


Mill  D— Hydraulic  mill 
converting  to: 
Screw  press — 

2  presses  

3  presses  

Direct  solvent  . . . . 
Prepress  solvent  . . 


Mill  E— Hydraiolic  mill 
converting  to : 
Screw  press — 

1  press , 

2  presses 


Tons 


150 
150 
150 
150 
150 


130 
130 
130 
130 
130 


no 
no 
no 
no 


Tons 


37.50 
30.00 
25.00 


^3.33 
32.50 
26.00 


36.67 
27.50 


37.50 
25.00 


50.00 
25.00 


Donars 


278,370 

3n,i^70 
344,570 
532,070 
473,250 


222,620 
256,540 
296,670 
509,7^^0 
495  Aoo 


173,630 
205,490 
407,990 
431,160 


146,880 
179,020 
392,120 
371,070 


80,590 
112,450 


Donars 


1,856 
2,076 
2,297 
3,547 
3,155 


1,712 
1,973 
2,282 
3,921 
3,808 


1,578 
1,868 
3,709 
3,920 


1,958 
2,387 
5,228 
4,948 


1,612 
2,249 


1/     From  tables  21,    22,    and  23. 
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A  uniform  amount  of  depreciation  year  by  year  over  the  life  of  the  facil- 
ities was  assumed.   For  example ;  if  the  useful  life  of  a  facility  was  20  year^ 
its  annual  depreciation  charge  was  calculated  as  5  percent  of  its  initial  in- 
vestment value  or  cost.   Useful  lives  of  facilities  are  difficult  to  estimate 
accurately.   The  estimates  used  in  this  report  are  based  on  those  used  by.  the 
Bureau  of  Internal  Revenue  for  tax  evaliiation  of  facilities  similar  to  those 
in  this  study. 


Interest 

A  charge  of  5  percent  a  year  was  made  on  all  new  investment,  irrespective 
of  whether  the  funds  were  owned  or  borrowed.   This  is  a  rate  which  operators 
quite  usually  would  expect  to  pay  if  they  borrowed  the  investment  funds  and 
also  about  the  minimum  rate  which  they  would  expect  from  their  own  funds  before 
they  would  invest  them  in  any  conversion. 


Insurance 


The  effect  of  conversions  on  annual  insurance  charges  was  calculated 
through  the  following  steps. 

All  5  hydraulic  mills  were  placed  on  a  comparable  basis  with  respect  to 
insurance  costs  by  using  an  average  insurance  rate. 

The  values  of  mills  for  insurance  purposes  are  known  in  the  industry  as 
"appraised  values"--certified  statements  from  the  mills  to  State  rating  bureaus 
for  use  in  determining  the  insurance  ratings  of  mills .   Such  values  for  all 
hydraulic  mills  are  shown  in  table  2.   The  values  shown  for  converted  mills  are 
the  appraised  values  of  all  old  facilities  retained  after  conversion  plus  the 
investment  in  all  new  items  to  be  insured.   (The  investment  cost  of  new  facil- 
ities is  equivalent  to  their  appraised  value.   Some  facilities,  such  as  a  water 
main,  would  not  be  insured.) 

In  determining  the  appraised  value  of  the  facilities  retained,  it  was  nec- 
essary to  subtract  the  appraised  value  of  all  facilities  discarded  in  course  of 
conversion  from  the  total  appraised  value  of  the  hydraulic  mill. 

In  no  cases  did  the  appraised  values  of  the  mills  contain  enough  detail 
that  the  values  of  facilities  to  be  discarded  could  be  estimated  directly.  An 
appraised  value  of  a  mill  usually  included  as  one  item  the  "mill  group."  This 
was  all  of  the  main  part  of  the  mill  which  was  under  one  roof.   The  mill  group 
usually  included  the  main  mill  building,  nearly  all  of  the  processing  machinery, 
and  the  boiler  house. 

All  of  the  building  sections  and  all  of  the  machinery  in  the  mill  group 
bore  the  same  insurance  rate  although  in  some  cases  the  rate  on  the  building 
was  not  the  same  as  the  rate  on  the  machinery. 
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Table  2. — Expected  change  in  annual  insurance  charges  in  converting  5  specified 
hydraulic  cottonseed  oil  mills  into  alternative  types  of  mills,  1955-56 


Cost  per  $100  of 
insurance 


Mill 


Appraised 

value 

1/ 


Fire 


Extended 
coverage 


Total 


Premiums 
2/ 


Increase 

in 
premiums 


:  Dollars 
Mill  A  (150  tons  per  day) :  : 

Hydraulic  :  932,700 

Screv  press —  : 

k  presses  :  1,035,000 

5  presses  :  1,068,100 

6  presses  :  1,101,200 

Direct  solvent  :  1,282,300 

Prepress  solvent  :  1,204,000 

Mill  B  (130  tons  per  day) :  : 

Hydraulic  :  791,900 

Screw  press —  : 

3  presses  / :  9^4-4,100 

k   presses  :  976 , 200 

5  presses  :  l,0l4,600 

Direct  solvent  :  1 , 227, 5OO 

Prepress  solvent  :  1,229,600 

Mill  C  (no  tons  per  day):    : 

Hydraulic    :  6o6,200 

Screw  press —  : 

3  presses  :  676,800 

4  presses  :  708,700 

Direct  solvent  :  899,800 

Prepress  solvent :  923,000 

Mill  D  (75  tons  per  day):   : 

Hydraulic  :  360 ,000 

Screw  press —  : 

2  presses  :  417,900 

3  presses  :  4-50,000 

Direct  solvent  :  660,800 

Prepress  solvent :  66l,4O0 

^G.11  E  (50  tons  per  day):   : 

Hydraulic  :  90 ,000 

Screw  press —  : 

1  press  :  143,200 

2  presses  :  175,000 


Dollars   Dollars   Dollars   Dollars   Dollars 


0.878 

.822 
.822 
.822 
.866 
.850 


.878 


.878 


.878 


0.255 

.248 
.248 
.248 
.188 
.203 


■  255 


.255 


.255 


>255 


1.133 

1.070 
1.070 
1.070 
1.054 
1.053 


1.133 


9,511 

9,967 
10,286 
10,605 
12,164 
11,410 


8,075 


1.133    6,181 


1.133 


3,671 


1.133 


918 


456 

775 

1,094 

2,653 

1,899 


822 

.248 

1.070 

9,092 

1,017 

822 

.248 

1.070 

9,^1 

1,326 

822 

.248 

1.070 

9,771 

1,696 

866 

.188 

1.054 

11,644 

3,569 

850 

.203 

1.053 

11,653 

3,578 

822 

.248 

1.070 

6,518 

337 

822 

.248 

1.070 

6,825 

644 

866 

.188 

1.054 

8,536 

2,355 

850 

.203 

1.053 

8,7^7 

2,566 

822 

.248 

1.070 

4,024 

353 

822 

.248 

1.070 

^,334 

663 

866 

.188 

1.054 

6,268 

2,597 

850 

.203 

1.053 

6,268 

2,597 

822 

.243 

1.070 

1,379 

461 

822 

.248 

1.070 

1,685 

767 

1/  The  insurance  appraisal  of  any  hydi^ulic  mill  producing  slab- cake  was  adjusted 
irpward  to  include  equipment  needed  for  meal  grinding  and  handling. 

2/  Assumes  the  value  of  insurance  carried  is  equivalent  to  90  percent  of  the 
appraised  values. 
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The  values  of  facilities  to  be  discarded  were  estimated  in  a  manner  which 
can  be  explained  most  easily  by  an  example.  Assume  the  appraised  value  of  a 
mill  group  is  $100,000.  Using  19^1-9-50  investment  costs,  assume  the  re- 
placement cost  of  this  mill  group  is  estimated  to  be  $200,000  and  the  replace- 
ment cost  of  facilities  to  be  discarded  in  conversion  is  estimated  to  be 
$50,000.   The  replacement  cost  of  discarded  facilities  is  thus  25  percent  of 
the  appraised  value  of  the  mill  group,  which  is  $25,000.  The  appraised  value 
of  the  converted  mill  is  then  $100,000  minus  $25,000,  plus  the  appraised  value 
of  unchanged  facilities,  plus  the  cost  of  all  new  facilities. 

For  each  type  of  conversion,  an  average  rate  was  used  for  the  several 
sizes  of  mills.   These  averages  (table  2)  were  worked  out  in  terms  of  the  rates 
for  individual  facilities  used  by  State  rating  bureaus. 

As  the  amount  of  insurance  carried  by  mills  is  usually  equivalent  to  90 
percent  of  their  appraised  value,  the  expected  effect  of  conversions  on  insur- 
ance charges  is  based  on  this  percentage. 


Taxes 

For  convenience  of  computation,  taxes  were  converted  to  percentages  of 
insurance  "appraised  values."  Taxes  paid  by  the  5  hydraulic  mills  averaged 
0.67  percent  of  their  appraised  values.  This  percentage  was  applied  to  the 
appraised  value  of  any  converted  mill,  as  indicated  in  table  3. 


Total  Fixed  Annual  Charges 

Table  h   shows  the  expected  fixed  annual  charges  for  each  of  the  conver- 
sions. These  total  charges  will  be  unaffected  by  variations  in  operation  of 

the  mill . 

A  basic  question  here  is  what  annual  crush  will  pay  the  "fixed"  charges 
and  yield  any  specified  rate  of  net  return  on  the  new  investment  in  conversion. 

Assuming  an  average  of  22  working  days  of  24  hours  each  per  month,  table  5 
shows,  on  a  per-ton-of-seed  basis,  the  effect  of  size  of  annual  crush  on  the 
fixed  annual  charges  of  conversion. 


CHANGE  IN  CUREENT  OPERATING  COSTS 

The  current  operating  costs  which  are  affected  by  a  change  in  type  of  mill 
are  labor,  electric  power,  fuel,  maintenance  and  repairs,  laboratory  services, 
press  cloth,  hexane  soldent,  soapstock,  and  water. 


Labor 

The  extent  to  which  alternative  conversions  for  each  mill  were  expected 
to  reduce  total  man-hours  and  labor  costs  is  shown  in  table  6.  The  number  of 
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Table  3. — Expected  changes  in  annual  property  taxes  in  converting  5  specified 
hydraulic  cottonseed  oil  mills  into  alternative  types  of  mills,  1955-56 


Mill 


Appraised  value 


Taxes  l/ 


Increase  in 
taxes 


Mill  A  (150  tons  per  day) 

Hydraulic 

Screw  press — 

k  presses  , 

5  presses 

6  presses  

Direct  solvent 

Prepress  solvent 

Mill  B  (130  tons  per  day) 

Hydraulic  , 

Screw  press-- 

3  presses  

^4-  presses  

5  presses  

Direct  solvent 

Prepress  solvent  , 

Mill  C  (no"  tons  per  day) 

Hydraulic 

Screw  press — 

3  presses  

k  presses  

Direct  solvent 

Prepress  solvent 

Mill  D  (75  tons  per  day): 

Hydraulic o 

Screw  press — 

2  presses  , , 

3  presses  <, 

Direct  solvent  

Prepress  solvent 

Mill  E  (50  tons  per  day): 

Hydraulic  « 

Screw  press-- 

1  press  , 

2  presses  , 


Dollars 

932,700 

1,035,000 
1,068,100 
1,101,200 
1,282,300 
1,204,000 


791,900 

944,100 

976,200 

1,014,600 

1,227,500 

1,229,600 


606,200 

676,800 
708,700 
899,800 
923,000 


360,000 

417,900 
450,000 
660,800 
661,400 


90,000 

143,200 
175,000 


Dollars 

6,249 

6,935 
7,156 
7,378 
8,591 
8,067 


5,306 

6,325 
6,5i^l 
6,798 
8,224 

8,238 


4,062 

^,535 
4,748 
6,029 
6,184 


2,412 

2,800 
3,015 
4,427 
4,431 


603 

959 
1,173 


Dollars 


686 

907 

1,129 

2,342 

1,818 

1,019 
1,235 
1,492 
2,918 
2,932 


hl3 

686 

1,967 

2,122 


603 
2,015 
2,019 


356 
570 


1/  Taxes  are  estimated  to  be  O.67  percent  of  appraised  values. 
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Table  k. — Expected  annual  fixed  charges  on  new  investment  in  converting 
5  specified  hydraulic  cottonseed  oil  mills  into  alternative  types 
of  mills,  1955-56 


Mill 


Normal  :  New  in- 
daily  :  vest- 
crushing  :  ment 
capacity;   l/ 


Depre- 
ciation 


2/ 


Inter- 
est 

3/ 


Insur- 
ance 

V 


Taxes 
5/ 


Total 

fixed 

charges 


Mill  A- -Hydraulic  mill 
converting  to : 
Screw  press — 
h   presses  . . , . 

5  presses  .... 

6  presses  .... 
Direct  solvent  . 
Prepress  solvent 


Mill  B- -Hydraulic  mill 
converting  to: 
Screw  press — 
3  presses  .... 
k   presses  .... 
5  presses  .... 
Direct  solvent  . 
Prepress  solvent 

Mill  C— Hydraulic  mill 
converting  to: 
Screw  press-- 

3  presses  

k  presses  

Direct  solvent  . . . . 
Prepress  solvent  . . 


Mill  D— Hydraulic  mill 
converting  to: 
Screw  press-- 

2  presses  

3  presses  

Direct  solvent  . . . . 
Prepress  solvent  . . 


Mill  E~Hydraullc  mill 
converting  to : 
Screw  press — 

1  press  

2  presses  ....... 


Tons 


150 
150 
150 
150 
150 


130 
130 
130 
130 
130 


110 
110 
110 
110 


75 
75 
75 
75 


50 
50 


Dol. 


Dol. 


Dol. 


Dol, 


Dol. 


278,370 
311,470 
3^^,570 
532,070 
473,250 


222,620 
256,540 
296,670 
509,7^ 

495  Aoo 


173,630 
205,490 
407,990 
431,160 


146,880 
179,020 
392,120 
371,070 


80,590 
112,450 


11,700 
13,024 
14,348 
21,921 
20,214 


8,720 
10,049 
11,628 
20,499 
19,848 


7,095 

8,370 

16,476 

17,633 


6,080 

7,366 

15,938 

15,199 


3,342 
4,616 


13,918 
15,574 
17,229 
26,604 
23,663 


11,131 
12,827 
14,834 
25,487 
24,755 


8,682 
10,275 
20,400 
21,558 


7,3^^ 

8,951 

19,606 

18,55^ 


4,030 
5,623 


456 

775 

1,094 

2,653 

1,899 


1,017 
1,326 
1,696 
3,569 
3,578 


337 

644 

2,355 

2,566 


353 

663 

2,597 

2,597 


461 
767 


686 

907 

1,129 

2,342 

1,818 


1,019 
1,235 
1,492 
2,918 
2,932 


356 
570 


Dol, 


26,760 
30,280 
33,800 
53,520 
^7,594 


21,887 
25,437 
29,650 
52,473 
51,113 


473  16,587 

686  19,975 

1,967  41,198 

2,122  43,879 


388  14,165 

603  17,583 

2,015  40,156 

2,019  38,369 


8,189 
11,576 


1/  From  table  1. 2/ From  tables  21,  22,  and  23.   3/  Equal  to  5  percent  of 
new  investment.   4/  From  table  2.  _5/  From  table  3. 
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men  represented  by  these  man-hours  would  depend  on  the  number  of  shifts  per 
day. 

Any  conversion  vould  eliminate  some  jobs  but  would  add  others.   Firsts  all 

hydraulic  press  room  labor  would  be  eliminated.   This  labor  was  greatest  per 

ton  of  seed  in  the  smallest  mills.  Thus,  net  labor  reduction  per  ton  of  seed 
was  greatest  for  the  smaller  mills . 

Second;  some  of  the  mills  had  a  boiler  operator  who  would  be  eliminated 
by  any  conversion  due  to  the  installation  of  an  automatically  fired  boiler. 
The  installation  of  this  type  of  boiler  could  be  accomplished,  however,  with- 
out conversion;  l/  therefore,  the  elimination  of  the  boiler  operator  is  not 
shown  in  table  6. 

Third,  some  of  the  mills  produced  only  slab-cak;e.  Wo  converted  mill  can 
produce  slab- cake;  the  addition  of  a  meal-grinding  and  loading  operation  can 
be  made,  however,  as  a  part  of  the  hydraulic  process.   For  this  reason,  the 
labor  force  of  the  two  mills  producing  slab- cake  was  expanded  by  the  amount 
needed  for  meal  grinding  and  loading  before  calculating  the  number  of  man- 
hours  to  be  eliminated  or  added  by  conversion. 

Fourth,  only  one  screw-press  operator  had  to  be  added  for  each  screw-press 
conversion,  although  the  number  of  possible  screw  presses  varied  from  1  for 
the  smallest  mill  to  6  for  the  largest.   Thus,  screw-press  operating  labor  for 
the  150-ton  mill  was  O.I6  man-hour  per  ton  of  seed  as  compared  ^^.th  O.i+8  man- 
hour  for  the  50-ton  mill.   In  the  two  largest  mills,  it  was  estimated  that  6 
additional  man-hours  would  be  needed  for  the  screw-press  room,  but  this  could 
be  absorbed  by  the  separation  room  operator  or  by  the  yard  and  cleanup  crew. 
In  the  other  3  mills,  it  was  assumed  that  if  the  screw-press  operator  occasion- 
ally needed  extra  help,  as  in  cleaning  filter  presses,  he  coilLd  get  it  from 
the  meal  crew  or  some  other  source — the  yard  and  cleanup  crew,  for  example. 
For  safety  reasons,  some  States  req.uire  at  least  2  men  in  the  screw-press  room. 
This  study  was  governed,  however,  only  by  the  workload  of  the  job. 

Fifth,  for  each  of  the  direct- solvent  conversions,  1  extractor-operator 
and  1  foreman-operator  were  added.  Preparation  would  not  require  constant 
attention,  and  in  every  mill  the  preparation  department  was  situated  so  that 
it  could  be  operated  either  by  personnel  from  adjacent  departments  or  by  the 
foreman-operator  of  the  solvent- extraction  department.  The  foreman- ope rat or 
would  coordinate  the  preparation  and  extraction  operations,  assist  the 
extractor-operator  when  needed,  and  oversee  the  storage  of  meal  when  the  meal 
crew  was  not  on  duty.   The  presence  of  the  foreman-operator  woiold  decrease  the 
potential  hazard  accompanying  the  use  of  only  1  man  in  the  solvent- extraction 
department . 

For  all  the  prepress- solvent  conversions,  1  prepress  operator,  1  extractor- 
operator,  and  1  foreman  were  added.   The  foreman  vrould  coordinate  the  opera- 
tions and  contribute  to  the  safety  of  the  solvent- extraction  department. 


1/  Tables  21  through  23  in  the  appendix  do  show  investment  for  a  new 
boiler  wherever  the  capacity  of  the  present  boiler  was  not  enough  to  meet  the 
needs  of  a  converted  mill. 
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Sixth;  in  computing  net  savings  in  labor  cost,  the  wage  rates  of  labor 
eliminated  and  the  expected  wage  rates  of  labor  added  were  each  averaged  for 
the  5  mills. 

By  reducing  total  labor  the  converted  mills  would  not  only  reduce  their 
wage  bill  but  would  also  reduce  their  welfare  costs,  such  as  insurance  for 
workmen's  compensation,  general  liability,  social  security,  and  unemployment. 
These  vary  somewhat  among  the  cotton-producing  States.   Social  security  and 
unemployment  insurance  was  3  percent  of  the  wage  bill.   Other  welfare  costs 
averaged  $i^■.72  per  $100  of  payroll  for  each  type  of  solvent  mill  and  $4.53  fo^ 
hydraulic  and  screw-press  mills.  2/  As  the  difference  of  19  cents  amounts  to 
less  than  1  cent  per  ton  of  seed,  the  lower  figure  was  used  for  all  conversions. 


Electric  Power 

The  extent  to  which  alternative  conversions  of  each  hydraulic  mill  v/ere 
expected  to  increase  or  decrease  present  electric  power  costs  is  shown  in 
table  7- 

In  most  electric  power  rate  schedules,  power  costs  are  based  on  two 
factors:   (l)  Kilowatt  hours  and  (2)  billing  demand  (other  terms  also  are  used). 
The  billing  demand  perhaps  most  frequently  represents  the  average  kilowatt  load 
during  one  or  more  15-minute  intervals  in  which  the  load  is  greatest  during  the 
billing  period. 

Part  of  the  variation  in  power  costs  among  mills  is  due  to  differences  in 
the  power  rates  that  they  pay.   In  computing  the  effect  of  conversions  on  power 
costs  of  all  the  mills,  a  uniform  rate  of  1.1  cents  per  kilowatt-hour  was  used. 
This  was  the  average  paid  by  78  cottonseed  oil  mills  during  ±9^h,   according  to 
a  recent  survey  of  the  industry.  ^     Using  this  average  rate,  the  kilowatt  hour 
data  but  not  the  demand  data  in  table  7  affected  the  cost.  The  estimates  of 
power  demand  were  included  in  the  table  because  they  enable  one  to  determine 
the  effect  of  conversion  on  power  costs  under  any  particular  rate  schedule. 

The  power  cost  of  mills  producing  slab- cake  was  adjusted  for  meal  grinding 
and  loading  before  calculating  the  effect  of  any  conversion  on  power  costs. 

Gins  were  associated  with  some  of  the  mills,  but  in  calculating  effects  of 
conversion,  power  for  gin  operation  was  eliminated  from  that  of  mill  operations, 
except  for  one  instance  where  it  was  negligible . 


2/  Brewster,  John  M.   Comparative  Economies  of  Different  Types  of  Cotton- 
seed Oil  Mills  and  Their  Effects  on  Oil  Supplies,  Prices,  and  Returns  to  Growers. 
U.  S.  Dept.  Agr.,  AMS.  MRR  No.  5^.   239  PP-,  illus .  I95I+. 

3/  It  is  recognized  that  the  cost  per  kilowatt-hour  consumed  would  be 
slightly  less  for  the  mills  using  the  most  power,  because  rate  schedules  are 
based  in  part  on  total  power  used.   However,  this  difference  was  ignored,  as  it 
was  not  enough  to  alter  appreciably  the  results  shown  in  table  7« 
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Some  hydraulic  mills  were  driven  partially  by  steam  engines.   Before  com- 
puting the  effects  of  conversion  in  such  a  case,  electrical  energy  requirements 
were  raised  to  what  they  would  have  been  if  the  mill  were  completely  electri- 
fied. 


Power  Consumption 

Power  consumption  was  broken  into  two  major  categories,  each  of  which  was 
again  broken  into  two,  as  follows: 

I.   Operating  group  affected  by  conversion 

A.  Continuous  producing  operations  group 

B.  Meal  processing 

II.   Operating  group  not  affected  by  conversion 

A.  Delinting 

B.  Miscellaneous 

Class  I  A  included:   Conveying  seed  from  storage,  cleaning  seed,  hulling  and 
separating  delinted  seed,  rolling  meats,  cooking  meats,  and  extracting  oil. 
Meal  processing  includes  grinding,  screening  (for  solvent  processes),  convey- 
ing to  and  from  storage,  bagging,  and  any  other  operations  which  might  be  per- 
formed on  meal  or  cake.   Not  every  operation  in  the  group  was  affected  by 
conversion,  but  the  form  of  data  available  made  it  more  practical  to  treat  the 
whole  group.   The  results  were  not  affected  by  this  choice.   Delinting  (ll  A) 
includes:   Operation  of  the  delinters,  the  flue  system  for  collecting  lint, 
lint  cleaners,  and  lint-baling  press.  Miscellaneous  power  uses  (II  B)  in- 
cludes:  Seed  unloading,  seed  ventilating  and  cooling,  lighting  the  mill,  and 
miscellaneous  uses. 

Estimates  of  power  consumption  by  hydraulic  mills  for  the  continuous  pro- 
ducing operations  group  (l  A)  and  for  meal  processing  (l  B)  were  available 
from  earlier  work.   The  estimates  were:   36  kilowatt-hours  per  ton  of  seed  for 
the  former  class,  and  7*5  kilowatt-hours  for  the  latter,  assuming  the  seed 
processed  was  such  as  to  yield  1,000  pounds  of  meal  per  ton  of  seed,  hj     The 
figure  for  meal  processing  was  rounded  to  7  kilowatt-hours. 

Mill  D  Is  arbitrarily  selected  here  to  Illustrate  the  steps  taken  in 
breaking  down  the  power  consumption  and  power  demand  into  their  components. 
The  same  steps  apply  to  any  other  mill. 

As  mill  D,  processing  75  tons  of  seed  per  day,  used  about  95  kilowatt- 
hours  of  power  per  ton  of  seed,  the  use  of  36  kilowatt-hours  for  class  I  A  and 
7  kilowatt-hours  for  class  I  B  indicated  a  consumption  of  52  kilowatt-hours  for 
delinting  (ll  A),  plus  miscellaneous  operations  (ll  B). 


4/  See  footnote  2< 
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In  screw-press  mills,  to  which  the  hydraulics  might  he  converted,  power 
required  by  the  presses  was  estimated  to  -vary  for  different  throughputs  per 
press,  whereas  all  other  operations  corresponding  to  class  I  A  for  hydraulic 
mills  would  have  a  constant  power  requirement  which  was  estimated  to  be  of  kk 
kilowatt-hours  per  ton  of  seed  (table  8).   The  presses  were  here  treated  sep- 
arately in  order  to  give  consideration  to  their  variation  in  power  use  with 
variation  in  throiighput. 


Table  8. — Estimated  kilowatt-hour  requirements  per 
ton  of  cottonseed  in  screw-press  cottonseed  oil 
mills  for  all  producing  operations  except  press- 
ing 


Mill  operation        *   Kilowatt-hours  1/ 


Number 

Cleaning  seed :  J+ .  5 

Hulling  seed  and  separating    : 

meats  from  hulls  :  7-0 

Rolling  meats  :  8.0 

Cooking  meats  :  12 .0 

Lighting  :  2.5 

Miscellaneous  pressroom :  3*0 

Conveyors  : 7'0 

Total o :        ij-J+.O 


l/  Based  on  horsepower  of  electric  motors  and 
amperage  readings  of  motors  in  actual  mills.' 


Power  consumption  for  meal  processing  (l  B),  in  the  converted  mill  was 
estimated  to  be  3  kilowatt-hours  per  ton  of  seed,  in  contrast  with  7  kilowatt- 
hours  in  hydraulic  mills. 


Power  Demand 

On  the  basis  of  data  for  the  195^-55  season,  average  monthly  "billing 
demand'  for  power  in  hydraiolic  mill  D,  operating  at  75  tons  of  seed  per  day, 
was  estimated  as  389  kilowatts. 

As  operations  in  class  I  A  are  practically  continuous,  their  power  con- 
sumption will  be  practically  constant.  Therefore,  their  rate  of  use  is 
equivalent  to  the  figure  for  their  kilowatt-hoiirs  per  ton  of  seed  (36  kw.-hr.). 
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multiplied  by  the  tons  of  seed  processed  per  hour  (3+  tons).  Accordingly, 
demand  for  class  I  A  operations  in  hydraulic  mill  D  was  112. 5  kilowatts.   This, 
figure  was  rounded  to  113 • 

Meal  processing  (l  B)  demand  in  converted  mills  was  assumed  to  be  un- 
changed by  conversion  and  therefore  it  was  included  with  the  nonproducing ■ de- 


Subtracting  the  demand  for  class  I  A  operations  (II3  kw.)  from  the  total 
of  389  kw.  gave  276  kilowatts  for  delinting  (ll  A),  meal  processing  (l  B),  anc 
miscellaneous  operations  (ll  B).   For  any  given  mill  this  total  demand  minus 
producing  demand  remains  the  same  regardless  of  the  oil  extraction  process, 
because  the  equipment  and  its  use  are  not  affected  by  a  change  in  extraction 
process.  Adding  this  demand  to  the  producing  demand  for  any  converted  mill 
gives  the  total  demand,  otherwise  known  as  billing  demand. 


Fuel 

Different  types  of  mills  req.uire  different  amounts  of  heat  for  cooking 
and  drying  meats,  and,  in  solvent  mills,  for  desolventizing  oil  and  meal 
(table  9)'  The  amounts  vary  for  any  mill  with  the  moisture  in  the  meats  or 
added  to  them  and  with  the  quantity  of  meats  yielded  by  the  seed. 


Table  9. --Expected  increase  in  fuel  requirements  and  costs  per  ton  of  seed  in 
converting  hydraulic  cottonseed  oil  mills  into  alternative  types  of  mills, 
1955-56 


Heat  requirements  in 

B.  t.  u. 

:     Increase 

3/ 

Type  of  mill 

Theoretical 
1/ 

:      Actual  2/ 

.  Fuel  oil   : 
:   (NO.  6)    : 

Cost 

:   Total 

:  Increase 

Number 

Number 

Number 

Gallons 

Cents 

Hydraulic  .......••. 

172,000 

516,000 

Screw  press  .....o«. 

250,000 
576,000 

750,000 
1,728,000 

23i+;00O 
1,212,000 

1.5^ 

12.3 

Direct  solvent  ..... 

7.97 

63.8 

Prepress  solvent'  . . . 

39^,000 

1,182,000 

666,000 

4.38 

35.0 

1/  Amount  of  fuel  needed  if  none  of  the  thermal  energy  were  wasted. 

2/  With  33.3  percent  overall  efficiency  in  heat  utilization,  actual  re- 
quirements are  3  times  the  theoretical. 

^  Based  on  152,000  B.t.u.  per  gallon  of  No.  6  oil  and  price  of  8  cents 
per  gallon.   This  was  approximately  the  average  price  of  No.  6  oil  delivered 
in  tank  cars  at  Memphis,  September  195^+  through  August  1955^  as  reported  by 
oil  producers  and  distributors.. 
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Column  1  in  table  9  presents  the  theoretical  heat  requirements  for  proc- 
essing seed  by  different  processes.   Based  on  these  calculated  theoretical 
heat  requirements,  data  from  a  recent  survey  of  mills  throughout  the  cotton- 
seed industry  showed  that  the  efficiency  of  utilization  of  the  heat  in  the 
fuel  vas  approximately  33.3  percent  for  all  types  of  mills.  .The  actual  re- 
quirements for  average  mills  are  given  in  colimm  2  of  table  ^, 

Saving  in  fuel  costs  due  to  improving  the  existing  heating  system  during 
the  course  of  a  conversion,  should  not  be  credited  to  conversion  becaiise  the 
same  improvements  and  savings  in  fuel  cost  could  be  accomplished  without  con- 
version. The  extent  to  which  conversion  would  increase  heat  reqiiirements  is 
equivalent  to  the  thermal  units  needed  by  the  converted  mill  minus  those  needed 
by  the  hydraulic  mill  (col.  3,  table  ^) ,   both  calculated  at  33*3  percent  effi- 
ciency. 

Knowledge  of  the  number  of  thermal  units  in  a  gallon  of  oil,  a  cubic  foot 
of  gas,  or  a  ton  of  coal  permits  a  conversion  of  increased  heat  requirements 
into  terms  of  the  specific  fuel.  Multiplying  this  added  fuel  requirement  by 
the  price  per  unit  of  fuel  gives  the  increase  in  fuel  cost.   For  example,  the 
heat  value  of  No.  6  fuel  oil  is  152,000  British  thermal  units  per  gallon,  and 
the  screw-press  process  requires  approximately  23^^000  units,  or  1.5^  gallons 
of  No.  6  fuel  oil,  per  ton  of  seed  more  than  does  the  hydraiilic  process.   There- 
fore, the  increase  in  fuel  costs  for  a  screw-press  conversion  is  15.^  cents  per 
ton  if  the  oil  price  is  10  cents  per  gallon,  or  12.3  cents  per  ton  if  the  price 
is  8  cents. 

For  comparison  pirrposes,  this  study  used  No.  6  fuel  oil,  and  a  price  of 
8  cents  per  gallon.  5/  Goal  was  not  \ised  because  the  various  types  of  coal  used 
were  not  known  and,  even  if  they  had  been  kno"v7n,  data  on  their  respective  heat 
contents  were  not  available.  Fuel  gas  was  not  used  because,  in  contrast  to  oil 
or  coal,  the  cost  per  unit  (l,000  cubic  feet  of  fuel  gas)  varies  X'/lth  the  total 
volume  used. 


Maintenance  and  Repair 

The  extent  to  which  conversions  were  expected  to  increase  maintenance  and 
repair  cost  is  sho-v/n  in  table  10. 

In  this  report,  it  has  been  assumed  that  converting  to  any  alternative 
mill  would  not  appreciably  alter  the  size  of  the  maintenance  and  repair  labor 
force.   This  assumption  does  not  affect  the  treatment  of  the  maintenance  and 
repair  cost  data,  however,  because,  as  a  general  rule,  the  cost  of  maintenance 
and  repair  labor  is  accounted  for  in  the  overall  labor  cost  of  a  mill.   The 
maintenance  and  repair  cost,  therefore,  contains  only  costs  of  materials  and 
supplies . 


5/  Reported  by  commercial  distributors  in  tank-car  lots  at  Memphis  (ave: 
age  of  approximately  8  cents)  from  September  195^  through  August  1955 • 
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Table  10. — Expected  increases  in  maintenance  and 
repair  costs  per  ton  of  seed  in  converting 
hydraulic  cottonseed  oil  mills  into  alterna- 
tive types  of  mills,  1955-56 


Type  of  mill 

Maintenance  and 
on  oil  extraction 

repair  cost 
equipment  1/ 

Cost 

: 

Increase 

Cents 

Cents 

Hydraulic  

2/  IT 
2/  to 

Screw  press  

23 

Direct  solvent  . . . 

3/  ^0 

23 

Prepress  solvent  . 

V^3 

26 

1/  Maintenance  and  repair  on  other  buildings 
and  equipment  woiild  be  the  same  after  conversion 
as  before. 

2/  Based  on  data  from  a  recent  sirrvey  of 
cottonseed  oil  mills. 

_3/  Based  on  assumption  that  direct- solvent 
and  screw-press  mills  have  same  maintenance  and 
repair  cost. 

hj  Limited  data  from  manufacturers  of  both 
direct- solvent  and  prepress- solvent  equipment 
indicated  that  maintenance  and  repair  for  the 
latter  was  approximately  3  cents  more  per  ton 
of  seed. 


For  any  hydraulic  mill,  the  maintenance  and  repair  cost  would  remain  the 
same  after  conversion  as  before,  except  for  the  pressroom.  Actual  pressroom 
repair  expense  for  some  of  the  hydraulic  mills  in  this  study  was  not  available. 
In  a  recent  survey  of  the  industry,  the  average  pressroom  repair  and  mainten- 
ance cost  for  the  small  number  of  hydraulic  mills  reporting  these  costs  was 
17  cents  per  ton  of  seed.  This  figure  was  used  in  this  study. 

Only  limited  data  were  available  for  estimating  the  expected  maintenance 
and  repair  costs  for  the  new  oil  extraction  equipment  in  each  of  the  converted 
mills.  These  data  were  as  follows:  In  a  recent  survey,  15  low-speed  screw- 
press  mills  reported  an  average  pressroom  maintenance  and  repair  cost  of  ap- 
proximately 52  cents  per  ton.   The  similar  figure  for  9  high-speed  screw-press 
mills  was  about  28  cents  per  ton.   It  was  assumed  that  the  difference  between 
these  figures  was  mainly  accounted  for  by  the  fact  that  the  high-capacity 
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screw-press  mills  were  newer  installations  as  conrpared  with  the  low- capacity 
screw-press  mills.  In  line  with  this  assumption,  it  was  concluded  that  an 
average  of  approximately  kO   cents  per  ton  of  seed  for  both  groups  of  mills  was 
a  reasonable  estimate  of  maintenance  and  repair  cost  over  the  useful  life  of 
either  type  of  installation. 

In  solvent  plants,  there  are  certain  important  maintenance  and  repair 
items  for  which  no  specific  figures  are  available.  These  are:   (l)  the  ever- 
present  danger  of  explosion  due  to  carelessness,  (2)  the  amount  of  time  in- 
volved in  repairing  the  extractor  (especially  for  cooling  it  down  and  bringing 
the  temperature  up  again),  (3)  more  rigid  controls  in  all  the  processing  oper- 
ations to  do  an  efficient  extraction  job. 

As  shown  in  tables  21  through  23  of  appendix  II,  the  cost  of  extraction 
equipment  per  ton  of  seed  is  appreciably  less  for  screw-press  mills  than  for 
direct- solvent  mills.  But  the  lesser  cost  is  offset  by  the  greater  wear  on 
screw-press  equipment.  For  this  reason,  the  same  per- ton  cost  of  maintenance 
and  repair  was  assumed  for  both  types  of  extraction  departments. 


Laboratory  Sei-vjces 

With  one  exception,  no  conversion  would  necessarily  alter  the  cost  of 
laboratory  service.   The  exception  is  the  conversion  to  screw  presses,  in 
i'/'hich  case  analyses  of  additional  samples  of  cake  would  be  customary  as  a 
frequent  check  on  the  efficiency  of  pressing.  This  study  allowed  two  samples 
per  press  per  week.  On  the  basis  of  data  from  commercial  laboratories,  $1.55 
was  allowed  for  each  cake  sample,  which  is  equivalent  to  $3*10  per  press  per 
week  or  62  cents  per  day  for  a  5-day  week.  This  cost  of  62  cents  was  multi- 
plied by  the  number  of  presses,  and  the  result  divided  by  the  mill's  daily 
crush,  giving  the  additional  laboratory  cost  per  ton  of  seed. 


Press  Cloth 

Cost  of  press  cloth  would  be  eliminated  by  any  type  of  conversion.  This 
cost  averaged  20  cents  per  ton  of  seed  for  the  195^-55  season  for  the  5  mills 
studied.  This  average  was  nearly  the  same  as  that  shown  by  a  survey  of  29 
mills  for  the  1953-5^  season,  and  therefore  was  used  in  this  report. 


Solvent  Loss 

Although  solvent  may  be  used  many  times  over,  some  is  lost  with  each  use. 
The  rate  of  loss  is  lower  for  the  prepress-solvent  mills  than  for  direct- 
solvent  mills  because  of  a  different  structure  of  flaked  meats,  arising  from 
the  prepress  operation.  This  report  used  a  solvent  loss  of  3  gallons  per  ton 
of  seed  for  direct- solvent  mills,  and  2  gallons  for  prepress-solvent  mills.  A 
recent  survey  indicated  that  these  rates  may  be  reasonably  expected,  although 
some  mills  have  reported  a  loss  as  low  as  1  gallon  per  ton  and  others  have  re- 
ported a  loss  of  over  k   gallons . 
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Producers  and  distributors  of  hexane  solvent  reported  their  average 
Memphis  price  as  approximately  I8.5  cents  per  gallon  delivered  in  tank-car 
lots  during  the  period  September  195^  thro\igh  August  1955*  This  price  was 
used. 


Soapstock 

Because  of  its  lower  fat  content,  solvent  meal  is  more  dusty  and  difficult 
to  pellet  than  is  hydraulic  or  screw-press  meal.   Some  feed  mixers  object  to 
buying  a  dusty  meal  because  of  the  blowing  and  loss  in  handling.  Many  animal 
feeders  object  to  the  low  fat  content  of  solvent  meal  as  well  as  to  its  dusty 
quality.   The  addition  of  some  conditioning  material  is  needed  to  avoid  segre- 
gation after  mixing,  to  avoid  coughing  and  choking  of  livestock,  and  to  permit 
the  production  of  "soft  pellets."  Molasses  or  some  form  of  fat  most  commonly 
is  added.   This  study  has  assumed  acidulated  soapstock  to  be  the  additive. 

Enough  acidulated  soapstock  usually  is  added  to  the  meal  to  bring  its  fat 
content  up  to  2  or  3  percent  of  the  weight  of  the  meal,  the  percentage  varying 
somewhat  among  managements.  The  figure  of  2  percent  was  used  here.  The  esti- 
mated amounts  added  and  their  cost  per  ton  of  seed  are  shown  in  table  11. 


Table  11. — Estimated  cost  of  acidulated  soapstock  used  by  direct- solvent  and 
prepress-solvent  cottonseed  oil  mills,  I955-56 


Type  of  mill 


Meal  yield 

per  ton  of 

seed  1/ 


Residual  oil 
in  meal : 

Amount  'Percentage 


Soapstock  to  :   Cost  of 

raise  fat  in  :  soapstock 
meal  to  '   :  per  ton 

2  percent   ;  of  seed  2/ 


Direct  solvent  . . 
Prepress  solvent 


Pounds 


982 


Pounds 
9.8 
k.9 


Percent 

1.0 

.5 


Pounds 
9.8 


Cents 


46.6 


1/  Assuming  production  of  8.0  percent  ammonia  meal  from  cottonseed  having 
4.18  percent  ammonia. 

2/  Memphis  brokers  reported  average  price  of  4.75  cents  per  poimd  of  acidu- 
lated soapstock  delivered  to  mills  during  September  1955  through  February  195^. 


Water 


Mills  were  not  comparable  with  respect  to  their  water  costs,  particularly 
because  some  of  them  had  their  own  wells.  They  were  made  comparable  for  this 
study  through  the  assimption  that  they  all  used  the  same  amount  of  water  per  ton 
of  seed  and  p-ur chased  it  from  a  municipality.  Variations  in  water  requirements 
and  costs  of  different  types  of  mills  are  shown  in  table  12. 


30 


Table  12. — Water  req_uireiiients  and  costs  per  ton  of  seed  in  con- 
verting hydraulic  cottonseed  oil  mills  into  alternative  types 
of  mills,  1955-56 


Type  of  mill 


Water      :         Cost  2/   . 
requirements  l/  :   Amount    ;   Increase 


Gallons  Cents  Cents 

Hydraiilic  :        22  0 .  55 

Screw  press  :        56  1.1+0  O.85 

Direct  solvent  :       321  8.02  7.47 

Prepress  solvent     :       221  5.52  If. 97 


1/  From  table  68 ,  pagq  127,  in  USDA.  Marketing  Research  Report 
No»  ^k,   February  19'^k-o 

2/  Based  on  an  average  cost  of  25  cents  per  1,000  gallons  of 
water  which  was  estimated  from  vrater  rates  of  20  cottonseed  oil 
mill  locations  in  Arkansas,  Georgia,  Louisiana,  South  Carolina, 
Oklahoma,  and  Texas. 


CHANGE  IN  TOTAL  COST 

All  changes  in  current  costs  expected  from  each  of  the  conversions  under 
consideration  are  summarized  in  table  13. 

By  combining  fixed  annixal  charges  on  new  investment  with  these  changes  in 
current  costs,  table  l^i-  shows  the  expected  effect  of  each  conversion  on  total 
cost  per  ton  of  seed  for  annual  crushes  representing  operating  seasons  of  3,  6, 
9,   and  12  months  for  each  mill.   The  decline  of  this  total  aost  with  increases 
in  length  of  season  and  size  of  crush  is  due  to  spreading  the  fixed  annual 
charges  on  new  investment  over  more  tons  of  seed.  This  is  true  because  the 
same  change  in  current  cost  per  ton  must  be  assumed  regardless  of  the  length  of 
season  and  size  of  annual  crush. 

In  conversion  of  a  given  mill,  there  may  be  a  decrease  in  current  cost  per 
ton;  but  for  small  annual  crushes,  fixed  cost  on  the  new  investment  is  greater 
per  ton  than  the  decrease  in  current  cost,  so  that  conversion  results  in  an 
increase  in  total  cost  per  ton.  With  increase  in  anniial  crush',  and  conseq_uent 
decrease  in  new  investment  cost  per  ton,  some  point  may  be  reached  where  the 
increase  in  total  cost  per  ton  resulting  from  conversion  changes  to  a  decrease. 
For  each  of  the  3  smallest  mills,  figure  1  shows  the  size  of  crush  at  which 
conversion  to  screw  presses  was  first  expected  to  show  positive  savings  in 
total  cost. 
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EFFECT   OF  CONVERSIONS  ON  GROSS  REVENUE  .BER  TON  OF  SEED 

In  estimating  the  effect  of  conversions  on  gross  revenue  per  ton  of  seed, 
changes  only  in  meal  and  oil  revenue  need  be  calculated.  It  was  assimied  that 
the  additional  oil  extracted  from  the  meats  by  the  screw-press  and  solvent 
processes  would  be  replaced  by  an  equivalent  weight  of  hiills^  so  as  to  produce 
k±   percent  protein  meal,  which  is  the  usual  percentage.  This  would  reduce 
present  hull  yields  somewhat  but  not  enough  to  make  any  appreciable  difference 
in  hull  revenue.  Linter  yields  and  revenue  would  remain  the  same.  While  meal 
yield  would  remain  the  same,  meal  revenue  might  be  different  owing  to  price 
differentials  between  meals  produced  by  different  types  of  mills. 


Oil 

Three  factors  entered  into  the  calculation  of  the  effect  of  conversion  on 
oil  revenue:  Oil  yield,  quality,  and  price.  The  expected  effect  of  yield  was 
calculated  on  the  assumption  that  the  oil  actually  produced  and  sold  would  be 
equivalent  to  the  total  oil  in  the  seed  minus  the  oil  left  in  the  meal  by  a 
given  process  and  an  estimated  additional  k  poirnds  left  in  the  hulls  and  lint- 
ers.  Although  this  assumption  will  not  be  strictly  accurate  in  all  cases,  it 
is  based  on  the  best  data  available,  and  is  a  common  assumption  in  the  industry. 
The  seed  processed  by  the  5  hydraulic  mills  averaged  ii-.l8  percent  ammonia  for 
the  1953-5^  ani  195^-55  seasons,  consequently  yielding  982  pounds  of  ifl-percent 
protein  meal. 

Based  on  chemical  analyses  of  meal  or  cake  samples  over  a  2-year  period, 
the  5  hydraulic  mills  averaged  5  percent  residual  oil  in  the  meal.   It  is  com- 
monly recognized  that  direct-  and  prepress-solvent  mills  can  achieve  a  residual 
oil  of  1.0  and  O.5  percent,  respectively;  or  9*82  pounds  and  ^.91  pounds  for 
the  982  pounds  of  meal  in  a  ton  of  seed.  The  residual  oil,  for  different  rates 
of  throughput  for  screw  presses,  is  shown  in  table  I5  and  by  line  B  in  figure 
11  of  appendix  I. 

The  expected  gain  in  oil  yield  from  each  conversion  was  then  obtained  by 
subtracting  the  oil  left  in  the  meal  by  the  converted  mills  from  the  oil  left 
in  the  meal  by  the  hydraulic  process  (table  15). 

There  is  considerable  discussion  in  the  industry  of  the  q_uestion  whether 
any  specific  differences  in  refining  loss  and  oil  color  are  attributable  to 
differences  in  oil  extraction  equipment.   It  was  recognized  that  this  subject 
needs  investigation  under  carefully  controlled  conditions,  but  nevertheless 
it  was  assumed  in  this  study  that  all  types  of  mills  would  produce  the  same 
quality  of  oil.  Based  on  the  reports  of  their  normal  oil  quality,  the  5 
hydraulic  mills  averaged  6,k   percent  refining  loss  and  a  color  red  of  5«5« 
These  figures  were  used  in  calculating  the  value  of  the  oil  gains  from  differ- 
ent conversions. 
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Table  15.— Expected  change  In  oil  and  meal  revenue  per  ton  of  seed  in  converting  5  specified 
hydraulic  cottonseed  oil  mills  into  alternative  types  of  mills,  1955-56 


Throughput 

per  screw 

press  per 

day  1/ 


Residual  oil 
in  meal  2/ 


_as^ 


Amovmt 


Oil  gain 


Quantity! 


:    Tons 
Mill  A  (150  tons  per  day) :    : 

Present  hydraulic  : 

Screw  press —  : 

^presses    :         37.50 

5  presses   ..:         3O.OO 

6  presses    :  25 .00 

Direct  solvent  \J : 

Direct  solvent  ^ : 

Prepress  solvent  \J : 

Prepress  solvent  "bj : 

Mill  B  (130  tons  per  day):    : 

Present  hydraulic  : 

Screw  press —  : 

3  presses  :    ^3.33 

4  presses  :    32 .  50 

5  presses  :    26.00 

Direct  solvent  V  . .  •  • : 

Direct  solvent  "GJ  ' : 

Prepress  solvent  hj : 

Prepress  solvent^ : 

Mill  C  (110  tons  per  day):    : 

Present  hydraulic  : 

Screw  press--  : 

3  presses  :    36.67 

4  presses  :    27. 50 

Direct  solvent  hj : 

Direct  solvent  ^ : 

Prepress  solvent  \J : 

Prepress  solvent  ^ : 

Mill  D  (75  tons  per  day):     : 

Present  hydraulic : 

Screw  press--  : 

2  presses  :    37. 50 

3  presses :    25 .00 

Direct  solvent  V : 

Direct  solvent  "Zj : 

Prepress  solvent  W '• 

Prepress  solvent  %J : 

Mill  E  (50  tons  per  day):     : 

Present  hydraulic  : 

Screw  press--  : 

1  press  :    50.OO 

2  presses  :    25. 00 


:Decrease:  Net  gain 

:in  meal  :  in  gross 

Value  : revenue  :  revenue 
3/  :   V   :    5/ 


Percent   Pounds   Pounds  Dollars  Dollars  Dollars 


2.9 
2.6 
2.1+ 
1.0 
1.0 
.5 
.5 

4.8 

3.1 
2.7 
2.1+ 
1.0 
1.0 
.5 
.5 

If. 8 

2.9 
2.5 
1.0 

1.0 

.5 
.5 

1+.8 

2.9 
2.4 
1.0 
1.0 
.5 
.5 

4.8 

3.4 
2.4 


2.50 
2.89 

3.16 
4.95 
4.95 
5.62 
5.62 


2.20 
2.75 
3.10 
4.95 
4.95 
5.62 
5.62 


2.54 
3.02 
4.95 
4.95 
5.62 
5.62 


2.50 
3.16 
4.95 
4.95 
5.62 
5.62 


1.85 
3.16 


1.47 
0 

1.47 
0 


1.47 

0 

1.47 

0 


1.47 

0 

1.47 

0 


1.47 

0 

1.47 

0 


2.50 
2.89 

3.16 

3.48 
4.95 
4.15 
5.62 


2.20 
2.75 
3.10 
3-48 
4.95 
4.15 
5.62 


2.54 
3.02 
3.48 
4.95 
4.15 
5.62 


2.50 
3.16 
3.48 
4.95 
4.15 
5.62 


1.85 
3.16 


1/  Tons  per  day  divided  by  number  of  presses,   2/  Percentages  from  fig.  11  for  different  screw- 
press  throughputs.  Percentages  for  hydraulic  mills  were  based  on  chemical  analysis  of  cake  pro- 
duced over  a  2-year  period.  Amounts  based  on  982  pounds  of  meal  per  ton  of  seed.   3/  Based  on 
1952-55  average  of  I3.I3  cents  per  pound  of  prime  crude  oil,  Memphis,  plus  premium  of  -|  of  1  per- 
cent of  the  contract  price  for  each  1  percent  that  refining  loss  is  below  9  percent.  Normal  re- 
fining loss  for  the  5  specified  hydraulic  mills  was  6.4  percent;  the  values  of  the  oil  gains  were 
calculated  at  13-39  cents  per  pound.  From  available  data,  no  relationship  can  be  established 
between  oil  quality  and  type  of  mill.   4/  Solvent  meal  selling  at  $3  per  ton  under  screw-press 
meal  and  meal  yield  of  982  pounds  per  ton  of  seed.   5/  Based  on  unrounded  oil  gains.  6/  Solvent 
meal  and  screw-press  meal  selling  at  same  price. 
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Upon  the  close  of  the  Korean  conflict,  the  price  of  oil  dropped  a  third, 
but  since  then  it  has  remained  relatively  stable.  The  average  price  received 
for  prime  crude  oil  by  Mississippi  Valley  mills  during  the  1952-55  period  was 
13.13  cents  per  pound.  Trading  rules  of  the  National  Cottonseed  Products 
Association  specify  that  three-fourths  of  1  percent  of  the  contract  price  \t1H 
be  paid  for  each  1  percent  that  refining  loss  is  below  9  percent.  If  oil  has 
a  color  red  below  7.6,  it  receives  no  penalty,  but  there  is  no  premium. 

Adjusting  the  price  of  13-13  cents  for  prime  oil  to  oil  >ri. th  a  6.k   percent 
refining  loss  and  5.5  color  red  gives  a  price  of  I3.39  cents  per  poiind.  This 
figure  •^■ra.s  used  in  calculating  how  much  the  increases  in  oil  yields  from  the 
different  mill  conversions  (table  I5)  were  expected  to  increase  oil  revenue  per 
ton  of  seed.   These  gains  would  vary  upward  or  do-^-mward  \n.th   the  price  of  oil. 


Meal 

The  gains  in  oil  output  of  mills  converted  to  types  having  higher  oil 
yields  might  be  counteracted  appreciably  by  lower  prices  for  their  meal.  On 
the  basis  of  interviews  with  feed  dealers,  oil  mill  operators,  and  brokers  in 
the  Valley  and  western  Cotton  Belt,  table  16  shows  a  -tfide  variation  of  price 
differentials  between  meals  produced  by  different  types  of  cottonseed  oil  mills . 

There  is  no  fixed  differential  between  any  meals.   In  some  instances, 
solvent  mills  received  as  much  for  their  meal  as  did  screw-press  or  hydraulic 
mills;  and,  at  the  other  extreme,  some  screw-press  or  hydraulic  mills  sold  for 
$5  more  per  ton  than  solvent,  the  usual  premi-um  being  approximately  $3.  As 
previously  discussed,  feed  mixers  do  not  always  care  greatly  whether  they  buy 
meal  \-rlth.   a  satisfactory  fa,t  content  or  add  soapstock  themselves.  They  may  pay 
the  same  for  both  meals.   But  when  animal  feeders  are  the  principal  buyers, 
solvent  meal  may  fall  even  more  than  $5  pe^  "ton  below  mechanically-produced 
meals . 

Usually  the  hydraulic  and  screw-press  meals  sell  at  the  same  price,  and 
slab- cake  sells  for  $1  to  $3  less  per  ton  than  ground  hydraulic  meal,  averag- 
ing about  $2  less.  As  an  exception,  during  the  1955-56  season  some  producers 
of  slab- cake  have  obtained  $1  per  ton  more  than  for  hydraulic  meal,  or  $4  more 
than  for  solvent  bulk  meal,  due  primarily  to  the  strong  foreign  demand  for 
slab- cake. 

The  importance  of  meal  price  differentials  in  mill  conversion  was  analyzed 
under  two  meal  market  sitixations.  The  first  was  the  usual  situation  in  which 
hydraulic  and  screw-press  meals  sell  at  the  same  price  and  both  bring  $3  more 
per  ton  than  solvent  meal.  In  this  situation,  converting  a  hydraulic  mill  to 
either  type  of  solvent  mill  would  reduce  meal  revenue  by  $1.^4-7  per  ton  of  seed, 
still  assuming  982  pounds  of  meal  per  ton  of  seed. .  The  second  situation  is  the 
less  common  one  in  which  a3J.  meals  bring  the  same  price. 

Findings  in  this  report  can  be  adjusted  to  any  meal  price  differential 
that  may  prevail  in  a  particular  market.   If,  for  example,  one  can  expect  $1 
more  per  ton  for  hydraulic  meal  than  for  screw-press  meal,  a  screw-press 
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Table  l6. — Price  differentials  among  meals  produced  by  different  types  of 
cottonseed  oil  mills,  I955-56  1/ 


Normal  relationship 


Type  of  premium 

Amount  of  premiiom  per 
ton  of  meal 

Range       : 

Average 

Mechanically  processed  meal 

over  solvent  meal  2/  ...•.....•.•.•• 

Dollars 
1.00-5.00 

1.00-3.00 

0.00-2.00 

Dollars 
3.00 

2.00 

Mechanically  processed  meal 

Slab-cake  over  solvent  bulk 

1.00 

B.   Exceptional  relationship 


Slab- cake  over  mechanically 
processed  meal  (bull^)  .... 


0.00-2.00 


1.00 


Slab- cake  over  solvent  bulk 
meal  


3.00-5.00 


4.00 


Mechanically  processed  meal 
over  solvent  meal  2/  


Hydraulic  meal  over  screw- 
press  meal  2/ 


O.OO-ij-.OO 


2.00 


1/  Based  on  interviews  with  mixed- feed  dealers,  mill  operators,  and  meal 
brokers  in  Valley  and  Western  cotton  regions. 

2/  Irrespective  of  way  in  which  the  meals  are  "packaged" — bulk,  sacked, 
pelleted,  cracked, .or  sized  cake. 
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conversion  would  reduce  gross  meal  revenue,  and  hence  total  mill  revenue,  by 
approximately  50  cents  per  ton  of  seed.   In  many  cases,  change  in  the  gross 
revenue  of  a  mill  will  represent  two  offsetting  items — increase  in  oil  value 
and  decrease  in  meal  value.  In  many  other  cases,  however,  the  change  will  con- 
sist solely  of  the  value  of  increased  oil  yield. 


EFFECT  OF  CONVERSIONS  ON  NET  EEVENUE 

By  consolidating  the  changes  in  total  cost  and  total  revenue,  table  I7 
shows  the  expected  change  in  net  revenue  per  ton  of  seed  and  the  amount  of  new 
revenue,  expressed  as  a  rate  per  dollar  of  new  investment,  for  conversions  of 
each  of  the  5  specified  hydraulic  mills  with  anniial  crushes  representing  oper- 
ating seasons  of  approximately  3^  6,  9^  ^•nd  12  months. 


Most  Profitable  Number  of  Screw  Presses  for  Mills 


of  Given  Daily  Capacities 

A  given  hydraulic  mill  may  be  converted  into  a  screw-press  mill  with  any 
one  of  two  or  more  different  numbers  of  presses,  depending  on  the  daily  mill 
capacity  and  the  practical  range  of  throughputs  per  screw  press.   For  example, 
a  50-ton-per-day  hydraulic  mill  may  be  converted  to  either  a  1-press  or  a 
2-press  screw-press  mill. 

Screw-press  conversions  discussed  in  this  report  involve  9  different 
throughputs  per  screw  press.  With  minor  exceptions,  these  range  from  3O.O  to 
ij-3.3  tons  per  day.   Extreme  throughputs  of  25  and  50  tons  were  used  for  mill  E 
because  its  daily  capacity  of  50  tons  did  not  permit  any  intermediate  through- 
puts.  The  25-ton  throughput  was  used  also  for  mill  D,  along  with  a  37.5-ton 
througnput,  in  order  to  compare  the  net  return  advantages  of  converting 
75-ton-per-day  hydraulic  mills  into  screw-press  mills  with  either  2  or  3 
presses.   It  was  again  used  to  compare  the  advantages  of  converting  mill  A 
(150-ton-per-day)  into  a  screw-press  mill  with  k,    ^,   or  6  screw  presses. 

Screw-press  conversions  with  the  largest  number  of  presses  physically 
compatible  with  a  given  daily  mill  capacity  genei-ally  yield  more  additional 
net  revenue  per  ton  of  seed  than  do  conversions  with  the  smallest  number  of 
presses.  However,  the  reverse  is  true  for  the  increase  in  revenue  expressed 
as  a  rate  of  return  per  dollar  of  new  investment.   Conversion  to  a  larger  num- 
ber of  presses  permits  a  lower  throughput  per  press,  and  thereby  gives  a  higher 
oil  yield.  The  increase  in  oil  yield  and  revenue  for  the  larger  number  of 
presses  exceeds  the  increase  for  fewer  presses  enoiigh  to  show  a  greater  in- 
crease in  net  revenue  per  ton  of  seed  than  does  the  smaller  number.   Gain 
stated  as  return  per  dollar  of  new  investment  was  less,  however,  than  that  for 
conversion  to  the  smaller  number  of  presses.  This  was  true  because  increase 
in  investment  for  the  larger  number  of  presses  was  proportionally  greater  than 
the  increase  in  net  revenue  per  ton  of  seed.  As  an  example,  for  mill  C,  crush- 
ing 29,000  tons  of  seed  per  year,  the  increased  return  from  conversion  was  11 


-  39  - 


u   s  - 
H   cJ   ^   d 
Ph  o  <M  n 


I  g 


11 


fM  _Q  tH   s    a 


m  trwD  OJ 


CO  ro  moo 


O  ON  OSOJ 

c\j  m  i/N  CM 


CO  cvj  CO  00 
O  O  OJ  Lf^ 


t-Oj  OJ  < 
(M   Ol   H 


CVJ  -=f  t^  ON 

CO  OJ  H 

moj  H 

(M    rH  rH 

^  g  ^  ^ 


.-I    rH    0\H 

CO  CO  NO  CU 
CM  t^  t-  OJ 

rOOJ  H  .-H 


s  ^SS 

^^^^ 

s  ^  ^s 

^^^^ 

NO    LTNJ-  J- 

^g?^"^ 

^"^"^^ 

moj  OJ 

fOND   CT\OJ 

U^    rH     l^--=t- 

^S^T^g 

CM    CM    OJ    rH 

g^^    S 

^^^^ 

^    ^    ^    ^ 

^    g^^ 

O    (S 


OJ  cvi 

ONH 

-*CO 

H-* 

^^SP^ 

OIOI 

CO 

-=t  OJ 

O  M 

NO   OJ 

OJNO 

S\R^K 

rH 

1  ^ 

CO    CO 

CO    t- 

^NO 

"f 

S^ 

°ND 

OJ    rH 

7 

cr^c- 

ONO 

^ 

OONO 

H  CM  OJ  UA 
ro  CM  OJ 

CM   O  CO  NO 


^^S^ 
g^^^ 


^    ^    ^    ^ 

^^^^ 
^^^^ 

^^^^ 

^^^^ 

S    ^    ^    ^ 


03   f-ND  OJ 
OJ   OJ 


oooo   I    a       oooo   ifl   oooo   i&   oooo   icg   oooo 
ooQO    "3      oooo    "d   oQoo   _'a   oooo    'd   oooo 

NO    f-CO    ON  Pq  rOt^OJNO  O  OfflLTNOO  O  COCJNONO  H  CM    C;nND    CO 


ll 


C:n  (3N  CJN  CJN         HO) 


H    ft        CO  OJ 


<U  CjNrH- 

Pi        01  oJ  . 


d)         a\-dr  (Jn  1 


-  ko  - 

percent  greater  with  k  presses  than  with  3;  but  new  investment  being  l8  percent 
greater  with-  k   presses^  each  dollar  of  it  actually  earned  less  than  with  3 
presses. 


Prepress-Solvent  Conversions  More  Profitable  Than 
Direct- Solvent  Conversions 

Prepress-solvent  conversions  always  showed  greater  return,  or  less  loss, 
than  direct-solvent,  both  per  ton  of  seed  and  per  dollar  of  new  investment. 
There  were  some  cases  where  the  crush  was  too  small  for  either  type  of  solvent 
conversion  to  show  any  increase  in  the  mill's  net  return.   The  reasons  for  the 
better  showing  made  by  the  prepress- solvent  process  were  (l)  a  5-pound  higher 
oil  yield  per  ton  and  (2)  usually  a  lower  new  investment.   The  current  costs 
for  increased  labor,  power,  and  soapstock  were  somewhat  higher,  but  not  enough 
to  equal  the  value  of  5  pounds  of  oil.   Only  for  mill  C  (llO  tons  per  day)  did 
the  new  investment  for  a  prepress- solvent  conversion  exceed  that  of  the  direct- 
solvent,  but  even  in  this  instance  the  prepress-solvent  returned  a  greater  net 
revenue  per  ton  of  seed  and  per  dollar  of  new  investment  than  did  the  direct- 
solvent  (table  17). 


Screw-Press  Conversion  More  Profitable  Than  Prepress- 
Solvent  Conversion  Per  Dollar  of  Hew  Investment  But 
Not  Always  Per  Ton  of  Seed 

As  compared  with  conversion  to  prepress-solvent  mills,  conversion  to 
screw-press  mills  showed  greater  gains  in  net  revenue,  stated  as  returns  per 
dollar  of  new  investment.  With  usual  meal  price  differentials,  screw-press 
mills  also  showed  greater  gains  per  ton  of  seed.  When  conrpared  to  solvents 
with  no  meal  discount,  however,  the  gain  in  net  revenue  per  ton  of  seed  was 
sometimes  appreciably  greater  for  the  prepress-solvent  conversion  because  of 
its  substantially  higher  oil  yield.   The  reason  that  the  gain  stated  per 
dollar  of  new  investment  was  less  for  the  prepress- solvent  was  that  the  in- 
vestment was  much  greater  than  that  of  the  screw-press  conversion.  An  example 
is  the  comparison  most  favorable  to  the  prepress-solvent  process,  which  is  the 
conversion  of  the  150-ton-per-day  hydraulic  mill  with  an  expected  annual  crush 
of  39,600  tons  of  seed,  representing  a  12-month  season,  and  assuming  no  dis- 
count on  solvent  meal.   In  this  instance,  the  expected  gain  in  net  revenue  per 
ton  of  seed  for  the  prepress-solvent  was  50  percent  more  than  that  of  the  k- 
press  screw-press  conversion,  but  its  investment  requirement  was  70  percent 
greater  than  the  screw-press  investment.   Consequently,  its  net  return,  stated 
as  return  per  dollar  of  new  investment,  was  12  percent  less  than  that  of  the 
screw-press  conversion. 

Annual  Crushes  Required  to  Justify  Conversion 

Obviously,  any  specific  crush  is  too  small  to  justify  conversion  unless 
the  added  income  will  meet  all  added  costs,  fixed  as  well  as  current.  Beyond 
this  point,  the  required  crushes  have  been  calculated  for  a  range  of  net 
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return  rates  of  5  to  20  cents  per  dollar  on  the  new  investment  involved  in  con- 
version. The  precise  rate  required  in  any  individual  case  depends  on  the  al- 
ternative investment  opportimities  vhich  may  be  available  to  the  investor. 

The  required  sizes  of  crush  have  been  estimated  for  (a)  conversion  of  the 
5  specified  hydraulic  cottonseed  oil  mills  and  (b)  similar  conversion  of  any 
hydraulic  cottonseed  oil  mill  between  50  and  I50  tons  per  day  in  size. 


Sizes  of  Crush  to  Yield  Given  Rates  of  Return  on  New 

Investment  in  Conversion  of  5  Specified  Hydraulic 

Cottonseed  Oil  Mills 

In  analyzing  the  question  of  profitable  sizes  of  crush  for  the  5  speci- 
fied mills  for  screw-press  conversion,  only  the  most  profitable  number  of 
presses  was  assumed  for  each.  As  previously  explained,  this  means  the  smallest 
number  of  presses  physically  practical  for  each  mill,  as  follows: 


Normal  daily  crushing  Number  of 

capacity  (tons)  screw  presses 

150.  ,  k 

130  3 

.  ■  no  3 

75  2 

50  1 

Figure  2  shows  return  (or  loss)  per  dollar  of  new  investment  for  each  of 
these  conversions  as  well  as  conversions  to  the  solvent  processes,  with  varia- 
tion in  length  of  operating  season  from  3  "to  12  months  and  with  corresponding 
variation  in  annual  crush. 

One  can  reverse  this  comparison  derived  from  figure  2,  and  identify  the 
length  of  season  and  size  of  crush  that  will  enable  any  type  of  conversion  of 
each  of  the  5  mills  to  yield  a  given  return  per  dollar  of  new  investment.  For 
example,  an  annual  crush  of  19,800  tons,  representing  a  12-month  season  for 
mill  D  (75  tons  per  day),  was  expected  to  yield  12  percent  return  on  the  new 
investment  required  for  converting  into  a  direct- solvent  mill,  as  compared  to 
35  percent  return  for  the  screw-press.   This  was  true  when  solvent  meal  brought 
the  same  price  as  other  meals.         . 

The  length  of  season  and  estimated  annual  crushes  required  for  conversion 
to  yield  5,  10,  15,  and  20  percent  rates  of  return  on  new  investment  in  con- 
verting the  5  hydraulic  mills  are  shown  in  table  18. 
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Table  l8. --Annual  crushes  and  lengths  of  operating  seasons  required  for  conversions  to  yield  specified  rates  of  return 
per  dollar  of  new  investment  in  converting  5  specified  hydraulic  cottonseed  oil  mills  into  alternative  types  of 
mills,  1955-56 


Type  of  conversion,  rate 

of  return,  and  tons 
normally  crushed  per  day 


Screw  presses 


Size  of 
annual  crush 


Length  of 
operating  season 


Screw  press : 
5  percent 

150  

130  

110  

75  

50  

10  percent 

150  

130 

110  

75  

50  

15  percent 

150  

130  

110  

75  

50  ., 

20  percent 

150  

130  

110  

75  

50  

Direct  solvent  (with  no 
meal  discount) : 
5  percent 

150  

130  

110  

75  

10  percent 

150  

130  

no  

75  

15  percent 

150  

130  

no  

20  percent 

150  

no  

Prepress  solvent  (with  no 
meal  discount) : 
5  percent 

150  

130  

no  

75  

10  percent 

150  

130  

no  

75  

15  percent 

150  

130  

no  

20  percent 

150  

130  

no  


Dollars 

Tons 

278,370 
222,620 
173,630 
1146,880 
80,590 

13,400 

11,900 

8,200 

6,500 

3,600 

278,370 
222,620 
173,630 
1146,880 
80,590 

18,000 
15,800 
11,000 

8,700 
4,800 

278,370 
222,620 
173,630 
li46,880 
80,590 

22,500 
19,800 
13,700 
10,900 
6,000 

278,370 
222,620 
173,630 
1146,880 
80,590 

27,000 
23,800 
16,500 
13,100 
7,100 

532,070 
509,7^ 
1407,990 
392,120 

18,500 
18,200 

14,000 

13,700 

532,070 
509, 7^ 
1407,990 
392,120 

24,500 
24,500 
18,500 
18,200 

532,070 
509,7'<O 
1407,990 

30,900 

30,000 
23,000 

532,070 
1^)7,990 

37,000 

27,700 

1473,250 
1495,100 
1431,160 
371,070 

15,000 
16,500 
13,000 
12,500 

1473,250 
495,100 
1431,160 
371,070 

20,000 

21,500 
18,000 
16,000 

473,250 
1495,100 
431,160 

25,000 
26,700 
22,500 

473,250 
495,100 
431,160 

30,000 
32,000 
26,800 

4.1 
4.2 
3.4 
3.9 
3.3 

5-5 
5-5 

h.3 
5.3 
4.4 

6.8 
6.9 
5-7 
6.6 
5.5 

8.2 
8.3 
6,6 
7.9 
6.5 


5.6 
6.4 
5.8 
8.3 

7.4 
8,6 
7.6 


4.5 
5.8 
5.4 
7.6 

6.1 
7-5 
7.4 
9.7 

7.6 
9.3 
9-3 

9.1 
n.2 
11.1 
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Sizes  of  Crushes  to  Yield  Given  Rates  of  Retiim  on  New 

Investment  in  Conversion  of  Any  Hydraiolic  Cottonseed 

Oil  Mill  Between  50  and  I50  Tons  Per  Day 

The  crushes  thus  far  identified  with  conversions  yielding  specified  rates 
of  return  on  new  investment  are  influenced  "by  peculiarities  of  the  5  specified 
mills.  If  these  peculiarities  were  eliminated,  more  widely  applicable  results 
would  be  obtained  for  any  hydraiilic  mill  between  50  and  I50  tons  per  day.  This 
adaptation  was  made  through  the  following  steps : 

First,  using  the  information  on  new  investments  in  table  1,  estimates  were 
made  of  the  relationship  between  size  of  mill  and  new  investments  required  to 
convert  any  hydraulic  mill  between  50  and  I50  tons  of  daily  capacity  into  each 
alternative  type  of  mill.  These  relationships  are  shown  as  lines  in  figure  3» 

Second,  using  information  in  table  k,    estimates  were  made  for  each  type  of 
mill  to  represent  the  relationship  between  size  of  mill  and  total  annual  fixed 
charges  on  new  investments  for  conversions  of  mills  of  50  to  150  tons  per  day 
in  size.  These  relationships  'are  shown  in  figure  k. 

Third,  using  data  on  current  costs  in  table  I3,  the  average  relationship 
between  size  of  mil 1 .  and  current  cost  per  ton  of  seed  for  each  type  of  con- 
verted mill  was  estimated  for  mills  from  50  to  I50  tons  per  day  in  size 
(figure  5). 

In  converting  any  given  mill,  change  in  current  cost  per  ton  of  seed  is 
the  same  for  any  size  of  annual  cmsh,  though  change  in  total  cost  per  ton  of 
seed  is  not  the  same. 

Figures  h   and  5  enable  computation  of  the  expected  changes  in  total  costs 
per  ton  of  seed  in  converting  hydraulic  mills  of  sizes  from  50  to  I50  tons  per 
day.  For  example, 'suppose  a  120-ton  hydraulic  mnl  1  was  being  converted  into  a 
3-press  screw-press  mill  with  an  annxxal  crush  of  10,000  tons  of  seed.   The  ex- 
pected annual  fixed  charges  on  new  investment  are  approximately  $20,^75,  or 
$2.05  per  ton  of  seed;  the  decrease  in  current  cost  per  tcJn  of  seed  is  69 
cents;  and  the  increase  in  total  cost  is  $1.36  per  ton  of  seedo  Parallel  com- 
putation can  be  made  for  annual  crush  for  any  season  length  ranging  from  3  to 
12  months. 

Fo-urth,  table  19  shows  the  expected  increase  in  oil  revenue  per  ton  of 
seed  in  converting  hydraulic  mills  between  50  and  I50  tons  daily  capacity  into 
screw-press  mills  with  the  most  profitable  number  of  presses  for  each  size  of 
mill. 

In  converting  to  either  type  of  solvent  mill,  the  gains  in  oil  yield  and 
oil  revenue  per  ton  of  seed  for  each  type  of  mill  are  constant.  As  already 
observed,  these  gains  were  calculated  for  direct- solvent  to  be  37  pounds  in 
yield  and  $4.95  in  revenue.  For  prepress -solvent,  the  corresponding  gains 
were  42  pounds  and  $5*62. 
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Table  19. — Expected  gain  in  oil  revenue  per  ton  of  seed  in  converting  different 
sizes  of  hydraulic  cottonseed  oil  mills  into  screw-press  mills,  I955-56 


Size  of  mill 

Screw 

presses 
1/ 

:  Throughput  per 
:   screw  press 
:    per  day 

Oil 

gain 

(tons  nonnally 
crushed  per  day) 

;  Quantity  2/ 

:  Value  3/ 

Number 

Tons 

Pounds 

Dollars 

150  ...» 

k 

37.50 

19 

2.50 

1^ 

k 

35.00 

20 

2.63 

130 

3 

^3.33 

16 

2,20 

120 

3 

40.00 

18 

2.37 

110  ^ 

3 

36.67 

19 

2.54 

100 

3 

33.33 

20 

2.74 

90 

2 

45.00 

16 

2.11 

80  

2 

40.00 

18 

2.37 

TO  

2 

35.00 

20 

2.63 

60 

2 

30.00 

21 

2.89 

50 

1 

50.00 

li+ 

1.85 

1/  Based  on  table  17 . 

2/  Calculated  from  residixal  oil  in  figure  9,  and  assuming  an  average  hydrau- 
lic press  rate  of  10  tons  of  seed  per  press  per  2k-  hours. 
3/  Based  on  unrounded  oil  gains. 

Fifth,  through  use  of  these  data  on  gains  in  oil  revenue  and  the  data  on 
changes  in  fixed  and  current  costs,  charts  were  developed  to  show  the  relation- 
ships between  size  of  annual  crush  and  expected  changes  in  net  revenue  stated 
as  revenue — or  loss — per  dollar  of  new  investment  requirements,  in  converting 
any  hydraulic  mill  between  50  and  I50  tons  per  day  in  size  into  each  alterna- 
tive type  of  mill.   From  the  lines  in  these  charts,  there  were  read  and  record- 
ed in  table  20  the  sizes  of  crushes  needed  for  conversion  to  yield  given  rates 
of  ret\im  on  new  investment. 

The  crushes  specified  for  each  type  of  solvent  conversion  were  calculated 
on  the  assumption  that  meals  produced  by  all  types  of  mills  would  bring  the 
same  price.  Any  of  the  crushes  shown  can  be  adjusted  upward  to  allow  for  any 
given  discount  for  solvent  meal. 

From  analysis  of  data  for  the  5  specific  hydraulic  mills,  several  general 
principles  can  be  derived  that  apply  to  the  conversion  of  any  hydraulic  mill 
of  a  daily  capacity  from  50  to  I50  tons. 


One  generalization  that  applies  id-th  close  similarity  to  the  different 
xypes  of  conversion  and  different  sizes  of  mills  deals  with  the  relationship 
of  annual  crush  and  rate  of  return  on  the  new  investment  in  conversion. 
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Any  specific  tonnage  of  seed  represents  different  amounts  of  biisiness  for 
mills  of  different  sizes.  If,  for  each  mill  size,  this  tonnage  is  expressed 
as  representing  a  certain  length  of  operating  season,  considerable  regularity 
appears . 

The  mill  for  which  the  increase  in  revenue  through  conversion  gives  the 
higher  rate  of  return  on  the  new  investment  required  may  not  be  the  one  for 
which  total  net  revenue  gives  the  higher  rate  of  return  on  total  investment 
(figures  6  and  7)-  For  returns  on  new  investment  thro\igh  conversion,  shown  by 
length  of  seasons,  see  figure  8. 

It  is  apparent  from  figure  8  that  all  of  the  conversions  to  solvent- 
extraction  actually  decreased  the  mill's  net  income  if  seed  was  available  for 
only  3  months  of  operation.  With  k^  months'  seed  supply,  the  two  smallest 
prepress-solvent  conversions  and  the  three  smallest  direct-solvent  conversions 
still  lost  money  for  the  management. 

With  continued  lengthening  of  the  season,  the  desirability  of  solvent 
conversion  improved  for  all  5  mills,  with  prepress-solvent  doing  better  than 
straight  solvent  conversion  in  each  case.  Moreover,  the  advantage  of  the 
prepress -solvent  conversion  increased  both  (l)  from  smaller  to  larger  mills 
and  (2)  from  shorter  to  longer  season. 

In  a  better  position  than  either  type  of  solvent  conversion  was  screw- 
press  conversion.  Each  size  of  mill,  with  each  length  of  season,  earned  a 
better  return  on  new  investment  through  screw-press  conversion  than  through 
solvent  conversion.  Rates  earned  on  new  investment  for  the  three  types  of 
conversion,  with  a  full  12-month  operating  season,  ranged  as  follows : 

Direct  solvent  13.5^  to  22^ 
Prepress  solvent  15  ^  to  28'^ 
Screw  press  32  ^  to  ^k'^ 


A  clear  difference  between  the  situation  with  screw-press  and  solvent 
conversions  is  that  the  former  showed  the  smaller  mills,  mostly,  did  better 
than  the  larger.  As  a  generalization,  the  relationship  surely  holds  true. 
Because  of  the  relatively  fixed  size  of  screw  presses  and  the  great  change  in 
costs  and  in  value  of  products  with  variation  in  throughputs,  however,  it  is 
impossible  to  construct  screw-press  mills  of  certain  sizes  for  good  physical 
efficiency.  The  eQ[uipment  of  the  mil  1  simply  is  out  of  balance  for  the  best 
operation. 

For  the  study  as  a  whole,  it  can  be  said  there  are  few  aqnual  crushes 
under  l8,000  tons  for  any  hydraulic  mill  of  under  I50  tons  per  day  for  which 
conversion  to  either  type  of  solvent  Tm'll  will  yield,  after  paying  costs,  as 
much  as  10  percent  on  new  investment.  Within  this  size  range,  a  conversion  to 
modem  (high  speed)  screw  presses  would  attain  the  highest  return  per  dollar  of 
added  investment.   This  return  was  estimated  at  about  30  cents  for  the  average 
crush,  of  25,000  tons,  and  as  high  as  50  cents  for  a  crush  of  around  15,000  tons. 
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The  conversion  that  yields  the  highest  return  per  dollar  of  new  investment 
may  not  be  the  conversion  that  reduces  most  the  cost  of  processing  cottonseed. 
It  is  the  one,  however ,  that  will  most  improve  the  operator's  competitive  posi- 
tion in  the  industry  and  with  other  business  opportunities. 


APPENDIX  I. --SCREW-PRESS  THROUGHPUTS ,  OIL 
YIELDS,  AND  ELECTRIC  POWER  CONSUMPTION 

Variation  of  Oil  Yield  With  Screw-Press  Throughputs 

Modem  screw  presses  are  capable  of  operating  over  a  wide  range  of  through- 
puts. With  motors  loaded  to  approximately  their  rated  capacity,  at  lower 
throughputs,  screw  presses  use  more  electric  power  per  ton  of  seed  but  they 
also  extract  more  oil.   Dunning  has  pointed  out  the  continual  lowering  of  re- 
sidual oil  in  meal  which  has  been  achieved  in  recent  years .  6/ 

For  any  given  mill,  a  question  thus  arises  as  to  the  throughput  per  press 
at  which  the  gain  in  oil  yield  and  revenue  is  balanced  by  additional  power  con- 
sumption and  investment  costs.   For  example,  if  the  mill  capacity  is  90  tons 
per  day,  would  a  greater  profit  per  dollar  of  investment  be  achieved  by  in- 
stalling 2  presses,  each  operating  at  ^5  tons  per  day,  or  3  presses,  each  oper- 
ating at  30  tons  per  day  ?  This  question  was  handled  by  varying  the  n-umber  of 
presses  for  each  mill  and  working  out  the  corresponding  gains  (or  losses)  in 
(l)  net  revenues  per  ton  of  seed  and  (2)  net  retirrns  per  dollar  of  new  invest- 
ment . 

To  do  this,  it  was  necessary  to  estimate  the  relationship  between  press 
throughput,  oil  yield,  and  power  consumption. 

It  was  assumed  that  oil  yield  and  residual  oil  in  meal  are  directly  re- 
lated, though  it  is  recognized  that  there  is  not  always  a  perfect  correspond- 
ence. 

As  niimerous  authorities  have  observed,  various  factors  affect  the  resid- 
ual oil  left  in  meal'  by  the  screw  press.  7/  These  include  the  manner  in  which 


6/  Dunning,  John  Wo  Advances  in  High  Capacity  Expeller  Operation.   Oil  Mill 
Gazetteer.   6l  (2)  August:  29-31.   1956. 

7/  Burner,  A.  H.   Fundamentals  of  Screw-Press  Operations.   Oil  Mill  Gazet- 
teer. 60  (7)  Jan.:  31-35.  1956. 

____^ High  quality  Products  from  Screw  Presses.   Oil  Mill  Gazet- 
teer. 59  (7)  Jan. :  11-14.  1956. 

Keahey,  H.  P.  Screw  Press  Operation.   Oil  Mill  Gazetteer.   58  (lO) 
Apr. :  21-23.   1954. 

Dunning,  John  W.  High  Capacity  Expeller  Operations.   Oil  Mill  Gazetteer. 
58  (12)  June:  II-I5.  195!+. 
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the  cottonseed  meats  are  prepared,  rolled,  cooked,  and  pressed.  To  do  an  ef- 
ficient job,  a  mill  operator  must  have  the  right  size  and  kind  of  equipment 
and  know  how  to  use  it  effectively. 


Available  Data 

A  considerable  amount  of  cJata,  both  published  and  unpublished,  is  avail- 
able on  the  \Dperation  of  screw  presses.  However,  not  a  great  amount  is  avail- 
able on  the  operation  of  what  may  be  called  "modem"  screw  presses.  Modem 
presses  are  equipped  and  operated  to  turn  out  the  highest  yields  of  oil.  Gen- 
erally speaking,  they  are  new  installations,  which  means  they  were  probably 
installed  not  earlier  than  195^4-. 


Average  Relationship  Between  Press 
Throughputs  and  Oil  Yields 

Lines  A  and  B  in  figure  9  show  average  relationships  between  throughputs 
and  oil  yield,  reflecting  earlier  and  later  experience  with  modem  screw-press 
operations. 

Line  A  is  the  relationship  derived  from  unpublished  data  from  both  major 
American  manufacturers  of  screw  presses. 

Line  C  is  the  relationship  from  new  data  from  the  same  sources  (some  of 
it  published)  9  months  later.  This  line  reflects  the  continual  improvement  in 
screw  presses  which  has  been  going  on  at  a  rapid  rate  in  recent  years. 

Data  from  both  sources,  on  which  lines  A  and  C  are  based,  were  in  general 
agreement . 

Two  other  sources  of  data  presented  information  on  throughputs  and  resid- 
ual oil  in  meal  from  six  mills.  8/  (it  is  possible  that  data  on  these  mills 
may  have  been  included  in  the  information  described  above,  from  the  manufac- 
turers of  screw  presses,  but  they  were  considered  separately  because  they  came 
from  different  soiirces.)  Observations  on  these  six  mlllg,  plus  observations 
from  a  private  source,  fell  between  lines  A  and  C. 

Line  C  may  reflect  more  ideal  operating  conditions  than  would  be  normally 
experienced  by  the  usual  mill.  Because  of  this  possibility,  line  B  was  used 
in  calculating  oil  yields  from  given  rates  of  throughput.  For  example,  based 


8/  Pryor,  T.  S.  Improvements  in  Expeller  and  Screw  Press  Operations. 
Oil  Mill  Gazetteer.  6l  (3)  Sept.:  32-3^.  1956. 

Data  on  Cottonseed  and  Products  and  on  Processing  Conditions  from  Seven 
Mills  Contributing  Samples  for  the  Oil  Mill  Operators'  Short  Course,  A&M 
College  of  Texas,  June  I956.  Mimeographed  unbound  data  sheets  were  given  to 
registrants  at  the  short  course . 
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on  the  average  ammonia  content  (4.l8  percent)  of  the  seed  processed  by  mills 
in  this  study,  line  B  shows  3«20  percent  residual  oil  in  meal  for  a  screw- 
press  throughput  of  ^5  tons  per  day  and  2.60  percent  for  a  throughput  of  30 
tons,  eq.uivalent  to  31  and  26  pounds  of  residual  oil  in  meal,  assuming  a  meal 
yield  of  982  pounds.  The  same  principle  applies  to  residual  oils  for  any  other 
press  rates. 

Original  data,  on  which  figure  9  is  based,  did  not  extend  into  the  low 
range  of  throughputs  less  than  30  tons  per  day;  consequently,  line  B  was  ex- 
trapolated to  25  tons  per  press  per  day. 

Variation  of  Electric  Power  Consumption  With 
Screw-Press  Throughputs 

Screw  presses  are  equipped  with  either  1  or  2  motors  totaling  between  80 
and  100  horsepower.  If  the  input  to  a  press  were,  say,  90  horsepower  at  all  ' 
throughputs,  kilowatt-hours  consumed  per  ton  of  seed  would  be  constant,  as  in- 
dicated by  the  smooth  curve  segment  of  the  line  in  figure  10. 

Below  some  rate  of  throughput  (which  varies  with  different  operating  con- 
ditions ) ,  screw-press  motors  cannot  be  maintained  at  full  load  because  the 
excessive  pressure  would  burn  the  meal  and  discolor  the  oil. 

No  precise  measure  of  the  variation  of  power  consumption  with  screw-press 
throughput  could  be  made  from  the  data  available.   Figure  10  is  the  best  esti- 
mate that  could  be  made  from  information  now  at  hand.  The  straight  line  seg- 
ment of  figure  10  was  based  on  data  from  k   mills.  At  the  higher  throughputs, 
represented  by  the  curve  segment,  it  was  assumed  that  motors  would  be  fully 
loaded. 


APPENDIX  II. --BREAKDOWN  AND  EXPLANATIONS  OF  NEW  INVESTMENT  IN 

CONVERTING  5  SPECIFIED  HYDRAULIC  COTTONSEED  OIL  MILLS  INTO 

ALTERNATIVE  TYPES  OF  MILLS 

This  appendix  itemizes  and  explains  the  detailed  breakdowns  of  new  in-- 
vestment  used  in  approximating  the  annual  volumes  of  seed  needed  to  support 
the  new  investment  required  to  convert  5  specified  hydraulic  cottonseed  oil 
mills  into  higher  oil-yielding  types  of  mills .  The  explanations  are  taken  up 
in  the  order  of  the  more  profitable  types  of  conversions:  Screw-press, 
prepress-solvent,  and  direct- solvent. 


Screw-Press  Conversions 

Table  21  breaks  down  the  new  investment  needed  for  the  screw-press  con- 
versions. 
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Table  21. — Expected  new  investment  and  depreciation  in  converting  5  specified  hydraulic  cottonseed  oil  mills  into 
modern  screw-press  mills,  1955-56  -  Continued 


Mill  C,  110  tons  per  day 


Investment  item 


Materials 

and 
equipment 


Wew  investment 


Instal- 
lation 


:  Expected 

Per  ton   :  years  of 
of  daily  :  useful 
crushing  :   life 
capacity  :    1/ 


Depre-  : 

elation  as  :  Annual 

percentage  :  depre- 

of  new  :  elation 

investment  : 


1,4-20 


Oil  extraction  department: 

Building  modification  

Screw  presses  and  cookers : 

3  presses  

^4-  presses  

Other  machinery  

Connecting  conveyor  

Oil-handling  equipment  

Filter  press,  36  inch  

Auxiliary  equipment  

Miscellaneous  machinery  and 
materials  

Rotary  cake  cooler  

Portable  fire  extinguisher  

Total 'conversion  to — 

3-press  mill  

If-press  mill  

Mill  D,  75  tons  per  day 

Oil  extraction  department :  : 

Building  modifications  :  1,5^*0 

Screw  presses  and  cookers:  : 

2  presses  :  71,160 

3  presses  :  97,090 

Other  machinery  39,l80 

Connecting  conveyor  :  5^990 

Oil-handling  equipment  :  9)690 

Filter  press,  36  inch  :  ^^,970 

Auxiliary  equipment  :  6,090 

Miscellaneous  machinery  and       : 

materials  :  8,780 

Rotary  cake  cooler  :  k,660 

Machine  shop  :  500 

Total  conversion  to —  : 

2-press  mill :  112 , 380 

3-press  mill  :  138,310 

Miil 

Oil  extraction  department :  : 

Building  modifications  :  310 

Screw  presses  and  cookers:  : 

1  press :  39 ,  k-^O 

2  presses  :  65 ,060 

Other  machinery :  17,460 

Connecting  conveyor  :  l4-,l+90 

Oil-handling  equipment  :  ^t-ji+lO 

Filter  press,  2k   inch  :  2,^70 

Auxiliary  equipment  :  6,090 

Portable  fire  extinguisher  :  500 

Electric  power  supply  :  3,920 

Total  conversion  to —  : 

1-press  mill :  6l,620 

2-press  mill  :  87,250 


Dollars 

Dollars 

Dollars 

Dollars 

Number 

Percent 

Dollars 

770 

1,230 

2,000 

19 

10 

10.0 

200 

94,190 

119,820 

1^,570 

22,920 
29,150 
13,450 

117,110 

148,970 

54,020 

1,065 

1,354 

491 

25 
25 

25 

4.0 

4.0 
4.0 

4,684 
5,959 
2,161 

4,1+90 
12,680 
4,970 
8,180 

1,520 
3,240 
1,270 
3,420 

6,010 

15,920 

6,240 
11,600 

55 

145 

57 

105 

25 
25 
25 
25 

4.0 
4.0 
4.0 
4.0 

2to 
637 
250 

464 

3,980 

6,270 

500 

2,120 
1,880 

6,100 

8,150 
500 

55 
74 
5 

25 
25 
10 

4.0 
4.0 
10.0 

244 
326 
50 

136,030 
161,660 

37,600 
43,830 

173,630 
205,490 

1,578 
1,868 

.24 
24 

4.1 
4.1 

7,095 
8,370 

296 


17,090 
23 , 300 
15,490 

88,250 

120,390 

54,670 

1,177 

1,605 

729 

25 
25 
25 

4.0 

-    4.0 

4.0 

3,530 
4,816 
2,187 

1,520 
2,550 
1,270 
2,820 

6,510 

12,240 

6,240 

8,910 

87 
163 

83 
119 

25 
25 
25 
25 

4:0 
4.0 
4.0 
4.0 

260 
490 
250 
356 

5,900 

1,430 

500 

14,680 
6,090 

1,000 

196 

81 
13 

25 

25 
15 

4.0 
4.0 
6.7 

587 
244 
67 

34,500 

40,710 

146,880 
179,020 

1,958 
2,387 

24 
24 

4.1 
4.1 

6,080 
7,366 

50  tons  per  day 


l,lbO 


1,470 


147 


9,680 

49,110 

982 

25 

4.0 

1,96^ 

15,910 

80,970 

1,619 

25 

4.0 

3,238 

6,630' 

24,090 

482 

25 

4.0     ■ 

964 

1,520 

6,010 

120 

25 

4.0 

2to 

1,580 

5,990 

120 

25 

4.0 

240 

710 

3,180 

64 

25 

4.0 

127 

2,820 

8,910 

178 

25 

4.0 

356 

500 

10 

10 

10.0 

50 

1,500 

^,420 

108 

25 

4.0 

217 

18,970 

80,590 

1,612 

24 

4.1 

3,341 

25,200 

112,450 

2,249 

24 

4.1 

4,615 

1/  Based  on  data  made  available  by  Bureau  of  Internal  Revenue. 
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Table  21. — Expected  new  investment  and  depreciation  in  converting  5  specified  hydraulic  cottonseed  oil  mills  into 
modem  screw-press  mills,  1955-56 


Mill  A,  150  tons  per  day 


Investment  item 


Materials 

and 
equipment 


New  investment 


Instal- 
lation 


of  daily 
crushing 
capacity 


Expected 
years  of 
useful 

life 
1/ 


Depre- 
ciation as 
percentage 

of  new 
investment 


Annual 
depre- 
ciation 


:  Dollars 
Oil  extraction  department:           : 
Screw  press :                      : 

14.  presses  :  106,800 

5  presses  :  133,500 

6  presses  :  l6o,200 

Other  machinery  :  72,935 

New  cooker  and  accessories  :  20,550 

Renovation  of  present  cooker :  2,650 

Connecting  conveyor  :  '+,'+85 

Oil  handling  equipment    :  12,680 

Filter  press,  14-2  inch  :  6,600 

Auxiliary  equipment  :  8,l80 

Miscellaneous  machinery  and       : 

materials  :  13A30 

Rotary  cake  cooler  :  k,6G0 

Total  oil  extraction  department : : 

!)■  presses , :  179,735 

5  presses  :  206,435 

6  presses  :  233 ,135 

Boiler  :  12,730 

Modification  of  present  boiler      : 

building  :  2,710 

Locker  room  building  :  6,155 

Miscellaneous  storage  warehouse  ....:  4,250 

Storeroom  in  existing  building  :  550 

Automatic  sprinklers  in  : 

screw-press  department  :  1,400 

Miscellaneous  materials  and         ; 

equipment  :  3 ,  970 

Total  conversion  to--  : 

4-press  mill  :  211,500 

5-press  mill  :  238,200 

6-press  mill  :  264,900 

Mill 

Oil  extraction  department:  ' 

Building:  • 

3  presses  '•  10,620 

4  presses  =  11,880 

5  presses  '■  13,l40 

Screw  presses  and  cookers :  • 

3  presses  •  116,390 

4  presses  •  142,320 

5  presses  ■. '  168,250 

Other  machinery •  4l , 370 

Connecting  conveyor '  4,490 

Oil-handling  equipment  •  12,680 

Filter  press,  36  inch  •  4,970 

Auxiliary  equipment  •  8,l80 

Miscellaneous  machinery  and         • 

materials  :  6,390 

Rotary  cake  cooler  :  4,66o 

■  Total  oil  extraction  department : : 

3  presses  :  I68, 380 

4  presses  :  195 , 570 

5  presses  :  222,760 

Steam  piping  to  screw-press        : 

department  :  8OO 

Fire  protection  facilities  :  2,6lO 

Fire  hydrant  and  hose  house  :  5*^0 

Automatic  sprinklers  in  : 

screw-press  department ....:  1,170 

Water  main :  900 

Total  conversion  to —  : 

3-press  mill  :  171,790 

4-press  mill  :  198,980 

5-press  mill  :  226,170 

See  footnote  at  end  of  table. 


25,600 
32,000 
38,400 
23,445 


132,400 
165,500 
198,600 
96,380 


883 
1,103 
1,324 

642 


5,510 
2,650 
1,525 
3,240 
1,710 
3,420 

3,960 
1,430 

49,045 

55,445 

61,845 

5,080 

4,750 

4,495 

2,950 

550 


66,870 
73,270 
79,670 


26,060 
5,300 
6,010 

15,920 
8,310 

11,600 

17,090 
6,090 

228,780 
261,880 
294,980 
17,810 

7,460 
10,650 
7,200 
1,100 

l,i)O0 

3,970 

278,370 
311 , 470 
344,570 


35 

40 

106 


114 
41 

1,525 

1,745 

1,966 

119 


Number 


1,856 
2,076 
2,297 


Percent 

Dollars 

4.0 

5,296 

4.0 

6,620 

4.0 

7,944 

4.3 

4,173 

4.0 

1,042 

10.0 

530 

4.0 

240 

4.0 

637 

4.0 

332 

4.0 

^4 

4.0 

684 

4.0 

244 

4.1 

9,469 

4.1 

10,793 

4.1 

12,117 

4.0 

712 

10.0 

746 

2.5 

266 

2.5 

180 

2.5 

28 

4.2 
4.2 

4.2 


11,700 

13,024 

14,348 


130  tons  per  day 


5,000 
5,520 
6,o4o 

27,980 
34,190 
46,610 
15,890 


15,620 
17,400 
19,180 

144,370 

176,510 

214,860 

57,260 


120 
134 
148 

1,111 

1,358 

1,653 

440 


1,520 
3,240 
1,270 
3,420 

5,010 
1,430 

48,870 
55,600 
68,540 

1,330 
630 


6,010 

15,920 
6,240 
11,600 

11,400 
6,090 

217,250 
251,170 
291,300 

2,130 
3,240 


122 
48 


1,671 
1,932 

2,241 


50,830 
57,560 
70,500 


1,170 
1,470 

222,620 
256,540 
296,670 


9 
11 

1,712 
1,973 
2,282 


2.5 
2.5 
2.5 

4.0 
4.0 
4.0 
4.0 


T3" 
4.0 
4.0 
4.0 

4.0 
4.0 

3-9 
3-9 
3.9 

4.0 
i5 


10.0 

2.5 

3.9 

3.9 

3-9 


391 
435 
4Bo 

5,775 
7,060 
8,594 
2,291 


240 
637 
250 

464 

456 
244 

8,457 
9,786 
11,365 

85 
176 


117 
37 

8,720 
10,049 
11,628 
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Mill  A  (150  tons  per  day) 

The  screw-press  department  of  mill  A  was  placed  in  an  area  of  the  present 
mill  "building  and  thus  no  new  building  was  required.   This  arrangement  also 
pennitted  utilization  of  the  present  rolls,  meats  bin,  and  cooker  in  their 
present  positions,  and  allowed  the  use  of  the  present  engine  room  as  a  boiler 
house,  for  which  this  portion  of  the  building  was  ideally  suited.   In  the  con- 
verted mill,  it  was  planned  to  cook  the  rolled  meats  in  the  present  cooker, 
convey  them  to  a  second  cooker  for  drying  and  then  to  steam- jacketed  conveyors 
or  conditioners  over  each  press  for  final  heating  just  before  they  entered  the 
presses.  The  screenings  tank  was  in  a  pit  in  the  floor.   Broken  screw-press 
cake  was  to  be  cooled  by  a  rotary  cooler  before  being  conveyed  to  cake  storage 
bins. 

Utilization  of  present  space  to  the  best  advantage  for  the  screw-press 
process  involved  the  removal  of  all  present  locker  room  facilities.   New  facil- 
ities were  provided  in  a  new  building. 

An  old  building  is  used  at  present  for  storing  machinery  and  bulky  sup- 
plies. Under  all  three  conversion  plans,  this  building  would  be  reiODved.   To 
take  its  place  in  the  screw-press  conversion,  an  addition  to  the  bidlding 
housing  locker  rooms  was  planned.   This  addition  would  be  32  feet  wide  and  50 
feet  long. 

A  small  storeroom  for  miscellaneous  items  in  the  area  needed  for  conver- 
sions would  be  removed,  and  a  new  storeroom  established  elsewhere  in  an  exist- 
ing biiilding. 

In  contrast  to  the  other  mills,  mill  A  shows  an  investment  for  a  new 
boiler  because  the  capacity  of  its  present  boiler  was  not  enough  to  meet  the 
additional  steam  req.uirements  of  a  converted  screw-press  mill. 

Mill  B  (130  tons  per  day) 

The  screw-press  .department  for  mill  B  was  to  be  situated  in  a  new  build- 
ing immediately  adjacent  to  the  meal  department. 

The  building  planned  for  the  screw-press  department  would  be  of  steel 
frame,  ironclad,  with  rigid  frame  roof  supports  which  give  a  maximum  of  head 
room.  The  building  would  be  32  feet  wide,  80  feet  long,  and  20  feet  from 
foundation  to  eaves,  with  the  concrete  floor  h   feet  above  the  ground. 

All  of  the  machinery  in  the  screw-press  department  would  be  new  except  the 
crushing  rolls.  The  present  rolls  woiild  be  moved  to  the  new  location. 

The  cooking  equipment  was  planned  to  be  installed  over  the  screw  presses. 
The  screening  tank  would  be  in  a  pit,  along  with  an  oil  surge  tank  for  the 
filter  press,  and  oil  pumps.  A  rotary  cake  cooker  would  cool  the  cake  before 
it  went  to  storage  or  grinding. 
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Mill  C  (no  tons  per  day) 

Four  screw  presses  coiild  be  fitted  into  the  present  pressroom  if  desired. 
The  present  rolls,  rolled  meats  elevator,  cooker,  and  cake  elevator  vould  be 
used  in  their  present  positions.   The  remaining  equipment  would  be  new. 

New  cooking  equipment  would  be  operated  in  series  with  the  present  cooker. 

Building  modifications  would  include  removal  of  the  present  floor  and  of 
equipment  under  the  present  floor  where  necessaiy,  new  floor  over  part  of  the 
area  of  the  pressroom,  and  other  miscellaneous  changes. 

Auxiliary  equipment  would  include  principally  dust  and  fume  collection, 
electrical  feeders  and  breakers,  water  cooling  tower,  and  supporting  steel. 

Other  machinery  and  materials  wo\ild  include  items  necessary  to  take  care 
of  differences  between  the  original  and  converted  mill  designs,  such  as  a 
second  meats  overflow  bin  and  feeder  for  the  second  cooker o 

The  cake  cooler  would  receive  cake  from  the  present  bucket  elevator,  and 
the  cake  would  be  elevated  from  the  cooler  to  the  present  bins. 

Mill  D  (75  tons  per  day) 

Three  screw  presses  could  be  fitted  into  the  present  hydraulic  pressroom. 

The  cookers  would  be  mounted  over  the  presses.   In  order  to  provide  the 
head  room  necessary,  the  plan  was  to  remove  the  present  wooden  floor  and  all 
foundations,  tanks,  and  other  Installations  under  the  floor  of  this  section  of 
the  building.  A  new  concrete  floor  would  be  installed  a  foot  or  so  above 
ground  level.  All  of  the  machinery  would  be  new  except  the  rolls,  which  would 
be  the  present  ones. 

Auxiliary  equipment  would  include  principally  dust  and  fume  collection 
equipment,  electrical  feeders  and  breakers,  steam  condensate'  collection  tajik:, 
water  cooling  tower,  and  supporting  steel. 

Other  machinery  and  materials  included  principally  a  new  drive  for  the 
crushing  rolls,  reinstallation  of  crushing  rolls,  two  screw  elevators,  some 
footage  of  screw  conveyor,  spouting,  and  reinstallation  of  the  present  cake 
breaker  over  the  cooler. 

Mill  E  (50  tons  per  day) 

If  desired,  two  presses  could  be  placed  in  the  mill  building  in  the  area 
occ-upied  at  present  by  hydraulic  pressing. 
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The  conversion  plan  was  to  cut  out  the  wooden  floor  in  this  area  in  order 
to  provide  enough  head  room  for  the  cooker  to  be  mounted  over  the  presses. 
The  presses  would  be  installed  about  2  feet  above  ground  level.  A  new  concrete 
floor  at  ground  level  over  this  area  would  be  necessary.  Removal  of  present 
hydraulic  presses,  settling  tanks,  cooker,  pumps,  etc.,  would  be  necessary. 
Estimates  of  the  removal  of  foundations,  removal  of  wooden  floor,  installation 
of  new  floor,  etc.,  are  given  in  the  table  as  "building  modifications." 

The  present  rolls  and  bucket  elevator  to  the  cooker  would  be  utilized  in 
their  present  positions.  The  present  screw  elevator,  elevating  cake  to  the 
conveyor,  and  the  conveyor  running  to  the  meal  department  would  be  utilized. 
All  other  machinery  in  the  pressroom  would  be  new. 

A  new  cooker  was  provided,  to  feed  directly  into  the  presses,  because  the 
present  cooker  would  be  inadec[uate. 

In  the  long  inn  of  the  conveyor  to  the  meal  department,  sufficient  cool- 
ing would  occur-  to  eliminate  need  of  a  cake  cooler. 

At  present,  all  large  motors  in  the  mill  run  on  power  at  2,300  volts. 
For  any  ccmversion,  a  number  of  small  motors  would  be  added  which  would  be 
better  supplied  at  kkO   volts.  It  was  assumed^  also,  that  screw-press  motors 
would  be  run  at  kkO   volts. 

The  power  company  would  probably  supply  transformers  for  only  one  volt- 
age. At  present,  the  low  voltage  is  2,300  volts.   Costs  were  estimated  on  the 
assumption  that  the  mill  wGuld  provide  its  own  transformers  to  supply  4i40-volt 
power.  This  would  be  less  expensive  than  converting  the  present  2,300-volt 
system  to  kkO   volts. 


Prepress-Solvent  and  Direct- Solvent 
Conversions 

In  studying  the  75-ton-per-day  hydraulic  mill,  it  was  found  that  neither 
direct-solvent  nor  prepress-solvent  conversion  would  yield  any  added  net  rev- 
enue for  an  annual  crush  of  less  than  13,000  tons  of  seed.  Therefore,  this 
report  does  not  carry  Investment  req\iirements  that  would  be  needed  for  solvent 
conversions  of  mill  E.   Tables  22  and  23  show  the  expected  requirements  for 
converting  the  other  four  mills  into  prepress-solvent  and  direct- solvent  mills. 

Several  prepress- solvent  mills  run  press  cake  directly  from  the  prepress- 
es to  the  solvent  extractor.  This  eliminates  cake  preparation  eqiiipment  and 
flaking  rolls.  This  practice  was  followed  in  this  study,  for  all  prepress- 
solvent  conversions. 
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Table  22. — Expected  nevr  investment  and  depreciation  in  converting  h  specified  hydraulic  cottonseed  oil  mills   into 

prepress-solvent  mills,   1955-56 


150  tons  per  day 


Hew  investment 


tivestment  item 


Materials 

and 
e  q^uipment 


Instal- 
lation 


:  Per  ton 
:  of  daily 
:  crushing 
:  capacity 


Expected 

years  of 

useful 

life 


Depre-  : 

elation  as  :  Annual 

percentage  :  depre- 

of  new  :  elation 

investment  : 


:  Dollars 

Prepress   department    :  79; 120 

2  prepresses    :  53)320 

1   filter  press,   36-inch   :  ^,970 

Oil-iiandling  equipment    :  9^030 

Conveyors  and  elevators  :  7;  5^*0 

Auxiliary  and  miscelianeous         : 

equipment  :  l,6lO 

Reconditioning  of  present  cooker  ...:  2,650 
Modification  of  present  boiler        : 

building  :  2,510 

Solvent  extraction  department  :  196,860 

Facilities  for  soapstock  addition     : 

to  meal  :  11,000 

2  meal  screens,  2  hammer  mills,       : 

conveyors  and  accessories  :  15 ,298 

Boiler  (200-hp.)  and  accessories  :  l6,500 

Modification  of  present  engine        : 

room  for  use  as  boiler  room :  400 

Remodeling  of  locker  rooms  :  1,000 

IJew  storeroom  in  present  : 

boiler  building  :  550 

Fire  protection  facilities  :  33^260 

Fire  pump,  1,500  g.  p.  ra :  Il;l80 

Fire  pump  supply  tank,  : 

150,000  gal.  capacity :  6,930 

Fire  pump  house  :  790 

Sprinklers  in  prepress  room  :  l,itO0 

Sprinklers  for  solvent-  : 

extraction  department  :  7) 500 

Water  main  :  780 

Safety  tools  :  950 

Solvent  vapor  detector  :  2,150 

V/ater- solvent  separation  sump  :  1,580 

Total  conversion  :  356,^98 

Prepress  department  :  108,920 

Building  :  11,680 

Machinery  :  97,0U0 

Reinstallation  of  present  rolls  . . :  60 

2  prepresses  and  cookers  :  73  >l60 

1  filter  press,  36-inch  :  ^+,970 

Oil-handling  equipment  :  9,030 

Conveyors  and  elevators  :  7,220 

Auxiliary  and  miscellaneous       : 

equipment  :  2,600 

Solvent  extraction  department  :  192, 780 

Facilities  for  soapstock  addition     : 

to  meal  :  11,000 

2  meal  screens,  2  hammer  miJJLs,       : 

conveyors  and  accessories  :  21,330 

Steam  supplies  :  5)210 

Boiler  accessories  :  2, 55O 

Piping  to  oil  extraction  : 

departments  :  2,660 

Fire  protection  facilities  3i4-,100 

Fire  pump,  1,500  g.  p.  m :  Il,l80 

Fire  pump  supply  tank,  : 

150,000  gal.  capacity :  6,930 

Fire  pump  house  :  790 

Spray  system  for  solvent-  : 

extraction  department  :  7, 500 

Sprinklers  in  prepress  room :  1,000 

Water  main  :  X,hSO 

Fire  hydrant  and  hose  house  :  5'*0 

Water- solvent  separation  sump  :  1,580 

Safety  tools  :  950 

Solvent  vapor  detector  :  2,150 

Additional  land  . . . ., :  1,000 

Total  conversion   :  37'4-,  3^0 

See  footnote  at  end  of  table. 


21,930 
12,740 
1,270 
2,430 
2)330 

510 
2,650 

i^,1^10 
63,990 

3,600 

5,302 
5,660 

600 
1,000 

550 
9,210 


Dollars           Dollars 
101,050 673 


3,190 


3,260 
830 


530 

870 

116,752 


06,060 
6,240 

ll,ii60 
9,870 

2,120 
5,300 


260,850 

14,600 

21,100 
22,160 

1,000 
2,000 

1,100 

42,470 

14,370 


— Wo~ 
42 

76 

66 

14 
35 

46 
1,739 


141 
143 


Number 
23 


Percent 


7 
282 


10,190 
1,620 
1,400 

7,500 

1,260 

950 

2,730 

2,450 

473,250 


50 

8 
6 
18 
16 
3,155 


4.0 
4.0 
4.0 
4.0 

4.0 
10.0 

10.0 

4.0 


4.0 
4.0 

10.0 
10.0 

2.5 

4i 
4.0 


2.5 

2.0 
10.0 

10.0 

2.5 

10.0 
4.0 

4.0 

^•3 


Dollars 
4,360 


2,642 
250 
458 
395 

85 
530 

692 
10,434 

584 


100 

200 


255 
32 
i4o 

750 
32 
95 

109 

98 

20,214 


Mill  B,  130  tons  per  day 


33,080 


142,000 


5,520 
27,560 
3,050 
17,530 
1,270 
2,430 
2,170 


17,400 
124,600 

3,110 
90,690 

6,240 
11,460 

9,390 


1,092 


1,110     3,710 
61,840    254,620 


3,600 


8,090 
4,360 


14, 600 


29 , 420 

9,?TQ 


:i3r 
958 

24 

698 

48 
88 
72 

29 
1,959 


226 

74 


3,520 
9)790 


6,180 
43,890 


J38_ 


3,260 

10,190 

830 

1,620 

7,500 

1,000 

1,000 

2,480 

60 

600 

870 

2,450 

950 

580 

2,730 

1,000 

0,760 

495,100 

78 

40 

12 

50 

58 

10 

8 

10 

19 

40 

5 

25 

19 

25 

7 

10 

21 

25 

^A. 


2.5 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 


4.0 
4.0 


Xo" 


4.0 
4.8 


2.5 
2.0 

10.0 
10.0 
2.5 
4.0 
4.0 
10.0 
4.0 

4.0 


^M9 


4,984 
124 

3,628 
250 
458 
376 

148 
10,185 

584 

1,177 
383 


247 
2,100 


255 
32 

750 
100 
62 
24 
98 
95 
109 

19)848 
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Table  22. --Expected 


investment  and  depreciation  in  converting  h   specified  hydraulic  cottonseed  oil 
prepress-solvent  mills ,  I955-56  -  Continued 


Mill  C,  110  tons  per  day 


Mew  investment 


Investment  item 


Materials 

and 
equipment 


Instal- 
lation 


Per  ton 
of  daily 
crushing 
capacity 


Expected 
years  of 
useful 


Depre- 
ciation as 
percentage 

of  new 
investment 


Annual 
depre- 
ciation 


2,000 


05,200 
3,180 

ll,i«5o 
6,510 

7,880 
2511,680 

14,600 
16,860 
11-3,290 


14,370 

1,620 

7,200 

7,650 

2,860 

210 

600 

2,1+50 

950 

2,730 

500 

2,150 

:  Dollars  Dollars     Dollars 

Prepress  department  :  75 , 7^0  20 , 1+90      96,230 

Building  modifications  :  770  1,230 

Machinery :  7^^,970 19 ,  260- 

2  presses  and  cookers  :  53,l60  12,01+0 

Filter  press,  24- inch  :  2,470  7IO 

Oil-handling  equipment  .■ :  9,030  2,430 

Connecting  conveyor  :  4,8o0  1,630 

Auxiliary  and  miscellaneous       : 

equipment  :  5 , 430  2 , 450 

Solvent  extraction  department  :  192,340  62,340 

Facilities  for  soapstock  addition     : 

to  meal  , . .  .  :  11,000  3 ,600 

2  meal  screens  and  hammer  mills  :  12,280  4,580 

Fire  protection  facilities  ■.__^22}^ 9,850 

Fire  pump,  1,500  g.  p.  m :  ll,loO  3,190 

Fire  pump  house  :  790  83O 

Fire  pump  supply  tank,  90,000       : 

gal.  capacity  :  4,100  3,100 

Spray  system  for  solvent-  : 

extraction  department  :  7,650 

Water  main :  1,710  1,150 

6-inch  indicator  post  valve  ...' :  l40  70 

Hydrant  and  hose  house  :  540  60 

Water-solvent  separation  sump  »:  1,580  870 

Safety  tools  :  950 

Solvent  vapor  detector  :  2,150  58C 

Portable  fire  extinguishers  :  500 

Sprinklers  in  control  room  :  2,150 

Additional  land  -  1.1  acres  at        :  ••  "     ;', 

$5,000  per  acre  '. :  5,500  '        5,500 

Total  conversion  :  330,300  100,860     431, 160 

Mill  D,  75  tons  per  day 

Prepress  department  :  57,300  l6,520 

Building  modifications  :  1,540  1,420 

Nlachinery :  55, 760 15,100 

Prepress  and  cooker  :  39,730  9,boO 

Filter  press,  36- inch  :  4,970  1,270 

Oil-handling  equipment  :  4,410  1,580 

Conveyors  and  elevators  :  4,880  1,630 

Aiixiliary  and  miscellaneous  :  1,770  9t>0 

Solvent  extraction  department  :  162,960  51,620 

Facilities  for  soapstock  addition     : 

to  meal  :  11,000  3,600 

2  meal  screens,  hammer  mills,         : 

.and  accessories  :  17,301  4,599 

Fire  protection  facilities  :  30,800 9,320 

Fire  pump,  1,500  g.  p.  m .....:  11,180  3,190 

Fire  pump  house  :  790  83O 

Fire  pump  supply  tank,  150,000      : 

gal.  capacity  :  6,930  3,260 

Spray  system  for  solvent  : 

extraction  department :  6 , 3OO  6 ,  300 

Water  main o  . . .  :  920  590       1,510 

Water-solvent  separation  sump  :  1,580  67O       2,450 

Safety  tools  :  950  950 

Solvent  vapor  detector :  2,150  58O       2,730 

Linters  warehouse  :  2,850  2,200       5,050 

Machine  shop  :  500  500       1,000 

Total  conversion  :  282,711  88,359     371,070 


Dollars 


Percent 


593 
29 

104 
59 

72 
,315 

133 
153 
J9L 


131 
15 


9 
25 

5 
20 

50 

;,92o 


73,820 
2,960 
70,860 


49,390 

D,240 
5,990 
6,510 
2,730 
214,560 

14, 600 

21,900 
40,120 


984 

39 

945 


80 

87 

36 

2,861 


292 
536 


14,370 
1,620 


10,190 


192 

22 
136 

84 
20 
33 
13 
36 
67 
13 
4,948 


TTo" 
4.0 
4.0 
4.0 

4.0 
4.0 

4.0 
4.0 


4.0 
2.0 


10.0 
2.5 
2.5 
4.0 
4.0 

10.0 
4.0 

10.0 

10.0 


4.0 
4.0 
4.0 
4.0 
4.0 

4.0 

4.0 


TTo" 
2.0 


10.0 
2.5 
4.0 

10.0 
4.0 

2.5 
6.7 

4.1 


200 

3,768 


2,608 
127 
458 
260 

315 
10,187 

584 

674 

2,220 


575 
32 


765 
72 
5 
24 
98 
95 

109 
50 

215 


3,131 

296 

2,835 


1,976 
250 
240 
260 
109 

8,583 

584 

876 
1,832 


575 
32 


030 

38 

98 

95 

109 

126 

67 

15,199 


1/  Based  on  data  made  available  by  Bureau  of  Internal  Revenue. 
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Ta'Dle  23. — Expected  new  investment  and  depreciation  in  converting  k   specified  hydraulic  cottonseed  oil  mi]JLs  into 

direct -solvent  mills,  1955-56 

Mill  A,  150  tons  per  day 


Investment  item 


Hev  in- 

restment 

Expected 
years  of 

Depre- 
ciation as 

•   Materials 

and 

equipment 

Per  ton 

Annual 

Instal- 
lation 

Total 

of  daily 
crushing 
capacity 

useful 
life 
1/ 

percentage 

of  new 
investment 

depre- 
:    elation 

:      Dollars 

Dollars 

Dollars 

Dollars 

Kumher 

Percent 

Dollars 

:        35,270 

10,310 

45,560 

30^ 

25 

4.0 

1,823 

:       30,620 
:          2,650 
:          2,000 
:     269,690 

7,160 

2,650 

500 

100,100 

37,780 

5,300 

2,500 

369,790 

232 

35 

17 

2,465 

25 
25 
25 
25 

4.0 
4.0 
4.0 
4.0 

1,511 
212 
100 

14,792 

:       11,000 

3,600 

14,600 

97 

25 

4.0 

584 

:       15,930 
:        21,1+30 

5,170 
7,300 

21,100 
28,730 

l4l 
192 

25 
25 

4.0 
4.0 

644 
1,149 

:              400 

600 

1,000 

7 

10 

10.0 

100 

:              500 
:        37,230 

2,500 
ii,oto 

3,000 
48,270 

20 
320 

10 

10.0 

300 
2,329 

:       14,300 

4,600 

18,900 

126 

25 

4.0 

756 

:         6,930 
:          1,190 

3,260 
1,250 

10,190 
2,440 

68 

40 

50 

2.5 
2.0 

255 

49 

:          9,350 
780 

:          1,580 
950 

:         2,150 
:     391,450 

450 
870 

580 
140,620 

9,350 
1,260 
2,450 
950 
2,730 
532,070 

62 
8 

16 
6 

18 
3,547 

10 
40 

25 

10 

25 

24 

10.0 
2.5 
4.0 

10.0 

4.0 

935 
32 
98 
95 

109 

21,921 

Preparation  machinery  

Flaking  rolls  

Conditioner  

Conveyors  and  others  

Solvent  extraction  department  . . . 
Facilities  for  soapstock  addition 

to  meal  

2  meal  screens,  2  hammer  mills, 

conveyors  ajid  accessories 

Boiler  (300-hp.)  and  accessories 
Modification  of  present  engine 

room  for  use  as  a  boiler  room  . 
Modification  of  present  boiler 

ciiilding 

Eire  protection  facilities  

Fire  pump,  2,000  g.  p.  m 

Fire  pump  supply  tank,  150,000 
gal .  capacity  

Fire  pump  house  

Sprinklers  for  extraction 

department  

vjater  main  

Water- solvent  separation  sump  . 

Safety  tools  

Solvent  vapor  detector  

Total  conversion  

Preparation  department  :  47,660 

Building  :  b ,  490 

Machinery :  41,170 

Conditioner  :  13,550 

Flaking  roll  :  27,620 

Solvent  extraction  department  :  234,610 

Facilities  for  soapstock  addition    : 

to  meal  :  11,000 

2  meal  screens,  2  hammer  mills,      : 

conveyors  and  accessories  :  21,330 

Steam  supply :  25 ,  400 

Building  for  boiler  :  4,470 

Boiler  (200-hp.)  and  accessories  ..:  l8,040 
Steam  piping  to  extraction         : 

department  :  2,890 

Fire  protection  facilities  :  34,600 

Fire  pump,  1,500  g.  p.  m :  ll,l80 

Fire  pump  supply  tank,  150,000     : 

gal.   capacity :  6,930 

Fire  pump  house  :  790 

Spray  system  for  extraction       : 

"department   :  8,250 

Water  main  :  1,480 

Water- solvent  separation  sump  :  1,580 

Fire  hydrant  and  hose  house  :  540 

Safety  tools  :  950 

Solvent  vapor  detector .  :  2,150 

Sprinklers  for  preparation         : 

department  :  750 

Additional  land :  1,000 

Total  conversion  :  375 ,600 


Mm  3,  130  tons  per  day 


2,590 
11,740 


9,080 
52,910 


3,620 
8,120 
86,950 

3,600 

8,090 
11,380 


1,440 
6,320 


3,620 
9,790 


17,170 
35,740 
321,560 

14, 600 

29,420 
36,780 


132 

275 

2,474 

112 
226 


5,910 
24,360 


6,510 
44,390 


3,260 
830 


1,000 

870 
60 

580 


134,140 


14,370 

10,190 
1,620 

8,250 
2,480 
2,450 
600 
950 
2,730 

750 

1,000 

509, 7to 


187 


50 

341 


4.0 
4.0 
4.0 

4.0 

4.0 


2.5 
4.0 


2.5 
2.0 

10.0 
2.5 
4.0 
4.0 

10.0 
4,0 

10.0 

4.0 


227 
2,117 


6B7 
1,430 
12,862 

584 

1,177 
1,382 


260 

2,150 


575 


255 
32 


24 
95 
109 

75 

20,499 


See  footnote  at  end  of  table. 


Continued- 
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Table  23. --Expected  new  investment  and  depreciation  in  converting  k   specified  hydraulic  cottonseed  oil  mills  into 

direct- solvent  mills,  I955-56  -  Continued 


Mill  C,  110  tons  per  day 


New  investment 


Investment  item 


Materials 

and 
equipment 


Instal- 
lation 


Per  ton 
of  daily 
crushing 
capacity 


Expected 

years  of 

useful 

life 

1/ 


Depre- 
ciation as 
percentage 

of  new 
investment 


Annual 
dejjr  e  - 
elation 


:  Dollars 

Preparation  department    :  21,690 

Building   :  it-,860 

Machinery :  16 , 83O 

Conditioner  :  1,520 

Flaking  roll  .  . .' :  15,310 

Solvent  extraction  department  ........:  214,930 

Facilities  for  soapstock  addition     : 

to  meal  :  11,000 

Meal  screens  and  hammer  mills  .:  12,28o 

Fire  protection  facilities  :  33;  44-0 

Fire  pump,  1,500  g.  p.  m.  ..........:  Il,l80 

Fire  pump  supply  tank,  90,000       : 

gal.  capacity  :  4,100 

Fire  pump  house  ....-....:  790 

Spray  system  for  extraction         : 

department  :  7)650 

Water  main  :  1 ,  710 

6-inch  indicator  post  valve  :  l40 

Hydrant  and  hose  house  :  540 

l-fater- solvent  separation  SLmip  :  1,580 

Safety  tools  :  950 

Solvent  vapor  detector  :  2,150 

Portable  fire  extinguishers  :  500 

Sprinklers  in  control  room  :  2,150 

Additional  land  -  1.1  acres  : 

at  $5,000  per  acre  :  5,500 

Total  conversion  :  298,840 

Preparation  department  :  17,600 

Building  modifications  :  500 

Machinery  :  17,100 

Flaking  roll  :  15,310 

Conditioner  and  conveyor  :  1 ,790 

Solvent  extraction  department  :  205,980 

Facilities  for  soapstock  addition     : 

to  meal  :  11,000 

2  meal  screens,  hammer  mills  : 

and  accessories  :  I5 ,987 

Fire  protection  facilities  :  32,300 

Fire  pump,  1,500  g.  p.  m :  ll,l80 

Fire  pump  supply  tank,  150,000      : 

gal .  capacity  :  6 ,930 

Fire  pump  house  :  790 

Spray  system  for  extraction         : 

department  :  7,800 

Water  main :  920 

Water-solvent  separation  sump  :  1,580 

Safety  tools  :  950 

Solvent  vapor  detector  :  2,150 

Linters  -warehouse  2/ , . .  .  :  2,850 

Machine  shop  2/ :  500 

Total  conversion  :  286,217 


8,630 
2,010 
6,620 
3,04O 
3,580 
52,490 

3,600 
4,580 
9,850 
3,190 

3,100 
830 


1,150 
70 
60 
870 


Dollars 

30,320 
6,870 
23,450 
4,560 
18,390 
297,420 

i4,6oo 
16,860 
43,290 
14,370 

7,200 
1,620 

7,650 
2,860 

210 

600 
2,450 

950 
2,730 

500 
2,150 

5,500 
407,990 


Dollars    Number 


275 
62 

213 
41 

172 
2,704 

133 
153 
395 
131 

65 
15 

70 
26 
2 
5 

22 

9 

25 

5 

20 

50 
3,709 


Percent 


4.0 
4.0 
4.0 


-4.0 
4.0 


2.5 
2.0 

10.0 
2.5 
2.5 
2.5 
4.0 

10.0 
4.0 

10.0 

10.0 


Dollars 

1,110 
172 
938 
182 
756 
11,897 

584 

674 

2,211 

575 

180 
32 

765 
72 
5 
15 
98 
95 

109 
50, 

215 


16,476 


Mill  D,  75  tons  per  day 


6,l40 

500 

5,640 

3,580 

2,060 
78,230 

3,600 

5,913 
9,320 
3,190 

3,260 
830 


590 
870 

580 

2,200 

500 

105,903 


-  23,740 
1,000 
22,740 
18,890 
3,850 
284,210 

i4,6oo 

21,900 
41,620 
14,370 

10,190 
1,620 

7,800 
1,510 
2,450 
950 
2,730 
5,050 

1,000- 

392,120 


316 

13 
303 

252 

51 
3,789 

195 

292 

556 

192 

136 

22 

104 
20 
33 
13 
36 
67 
13 
5,228 


935 

2.5 

25 

910 

4.0 

756 

4.0 

154 

4.0 

11,368 

4,0 

584 

4.0 

876 

1,982 

4.0 

575 

2.5 

255 

2.0 

32 

10.0 

780 

2.5 

38 

4.0 

98 

10.0 

95 

4.0 

109 

2.5 

126 

6.7 

67 

4.1 

15,938 

1/  Based  on  data  made  available  by  Bureau  of  Internal  Revenue. 

2/  Present  linter  warehouse  removed  to  provide  site  for  solvent  extraction  unit  and  new  warehouse  of  the  same  type 
provided  in  a  different  location. 


Mill  A  (150  tons  per  day) 

The  prepress  department  was  to  be  placed  in  an  area  of  the  present  rni!  1 
building  as  planned  for  the  screw-press  conversion  also.  The  present  cooker 
in  the  present  location  would  cook  meats  for  prepressing  in  two  screw  presses. 
Each  press  was  provided  with  a  steam- jacketed  conveyor  section  ahead  of  the 
press  to  reheat  the  meats,  if  necessary,  after  they  had  been  conveyed  from  the 
present  cooker.  For  housing  prepress  departments,  the  costs  of  modifications 
for  the  present  building  were  estimated  as  shown  in  table  22. 

For  all  k  mills,  the  solvent  extraction  department  for  either  the  direct- 
solvent  or  prepress -solvent  process  was  to  be  located  at  least  50  feet  from 
the  preparation  building  and  control  room  and  at  least  100  feet  from  al  1  other 
structures  in  order  to  reduce  fire  and  explosion  hazards,  in  line  with  require- 
ments for  minimum  insurance  rates. 

The  costs  for  the  extraction  departments  were  estimated  for  unhoused 
equipment.  The  equipment  commonly  is  used  either  way,  housed  or  unhoused, 
■vrith  -varying  factors  entering  into  the  preferences.  Extraction  units  are 
priced  on  a  "package"  basis  so  that  a  breakdown  of  the  total  cost  for  this  de- 
partment was  not  possible.  Items  necessary  for  a  complete  installation,  how- 
ever, include  the  follo\iring: 

1.  Solvent-extraction,  oil-  and  meal-desolventizing,  and  accessory 
equipment. 

2.  Insulation  for  equipment. 

3.  Concrete  foundations  and  paved  area  around  the  eq-uipment. 

4.  Electric  power  supply,  motors,  controls,  and  wiring. 

5.  Lighting  for  the  extraction  area. 

6.  Small  building  near  the  extraction  department  to  house  electric 
controls  and  instruments  and  to  provide  shelter  for  the  operators. 

7.  Conveyors  supplying  flakes  to  the  extractor  and  returning  extracted 
meal  to  the  meal-  bins . 

8.  Supports  for  conveyors  and  piping  between  the  preparation  depaii:ment 
and  the  extraction  department. 

9.  Cooling  tower,  pumps,  and  piping  to  cool  and  recirculate  condenser 
water. 

10.   Refrigeration  system  to  supply  chilled  water  to  the  condenser  into 
which  run  the  vent  lines  for  solvent  vapor. 


-  69  - 

11.  Meal  coolers. 

12.  Solvent  storage  tank  or  tanks,  with  solvent  unloading  ptimp  and 
piping. 

13.  Piping,  including  steam,  condensate,  and  oil  lines  between  the 
solvent-extraction  department  and  the  preparation  department. 

1^+.  Instnjments  and  flame  arrestors. 

15.  Fence  enclosing  the  extraction  department  and  solvent- storage  tanks. 

16.  Railroad  siding  on  which  to  spot  solvent  cars  for  unloading. 

17.  Site  preparation. 

In  "both  solvent  processes,  meal  is  screened  to  remove  "fines,"  and  the 
oversize  particles  are  ground  by  hammer  mill.  Two  screens  and  two  hammer 
mills  were  provided  for  mill  A  for  this  purpose.  Grinding  and  screening  facil- 
ities were  provided  sufficient  to  process  in  12  hours  or  less  the  meal  pro- 
duced in  2k   hours  for  both  types  of  solvent  conversions  of  mills  B,  C,  and  D, 
as  well  as  mill  A. 

The  meal  cooler  was  to  be  located  in  the  meal  processing  department  but 
the  cost  of  the  cooler  was  included  in  the  costs  of  solvent  extraction  depart- 
ments . 

Some  mills  add  soapstock  to  the  meal  as  it  comes  from  the  solvent  plant. 
Others  add  soapstock  to  meal  before  bagging  or  pelleting >  different  amounts 
being  added  to  meal  and  pellets.  Because  the  point  of  addition  and  the  amount 
added  vary  from  mill  to  mill,  no  particular  plan  for  the  addition  of  soapstock 
was  used  in  this  study.  Instead,  an  allowance  of  $l4,600  was  made  for  soap- 
stock facilities.  This  amount  was  deemed  sufficient  to  cover  any  reasonable 
plan  that  might  be  desired. 

The  present  boiler  of  mill  A  would  not  be  adeqiiate  for  either  the  direct- 
solvent  or  prepress-solvent  conversions.  A  200-horsepower,  automatically 
fired  boiler,  using  No.  6  fuel  oil,  was  provided  for  the  prepress-solvent  con- 
version, whereas  a  300-horsepower  boiler  was  provided  for  the  direct- solvent. 

For  the  solvent-extraction  departments  of  both  direct-  and  prepress- 
solvent  conversions  of  mill  A,  deluge  sprinkler  systems  with  control  valves 
were  provided.  Also  there  were  provided  a  fire  pump  with  electric  motor  and 
automatic  controls,  a  fire  pump  house,  and  a  150,000 -gallon  ground-level  water 
supply  tank,  as  well  as  spark-proof  tools  and  a  catch  basin  to  separate  solvent 
from  water.         «  . 


TO  - 


Mill  B  (130  tons  per  day) 

The  prepress  department  for  mill  B  vas  to  "be  located  in  a  new  iDxailding. 
The  hiiilding  would  be  of  steel  frame,  iron-clad,  and  have  the  same  dimensions 
as  the  screw-press  huilding,  32'  x  80'  x  20'. 

All  of  the  equipment  in  the  prepress  department  would  he  new  except  the 
crushing  rolls.  The  present  rolls  would  be  moved  to  the  new  location. 

Explanations  of  the  solvent-extraction  department  for  mill  A  apply  to 
mill  B. 

Boiler  accessories  included  a  water  softener  and  a  feed  water  heater  to 
be  used  with  the  present  boiler. 

The  items  under  fire  protection  facilities  appear  self-explanatory. 

Mill  C  (110  tons  per  day) 

The  plan  was  for  the  prepress  department  of  mill  C  to  be  laid  out  and 
situated  in  a  manner  similar  to  the  screw-press  department. 

The  solvent-extraction  department  would  have  to  be  situated  on  new  land 
at  one  end  of  the  present  property.   The  plan  was  to  convey  prepress  cake  by 
screw  conveyor  on  a  trestle  from  the  prepress  department  to  the  solvent  de- 
partment, -and  for  the  extracted  cake  to  be  cooled  and  then  conveyed  back  on 
the  trestle  to  the  present  cake  bins.  From  the  bins  the  cake  would  be  ground 
and  screened  as  needed  for  bagging  or  shipping  in  bulk.-  The  only  new  machin- 
ery would  be  meal  screens  and  hammer  mills.  They  were  planned  to  be  installed 
in  the  present  meal  room. 

I^cilities  for  soapstock  addition  to  meal  were  provided. 

The  same  description  of  item^  covered  under  cost  for  the  solvent- 
extraction  department  for  mill  A  also  apply  to  mill  C  with  the  exception  of 
conveyor  and  trestle.   Because  of  the  remote  location  of  this  department  from 
the  rest  of  mill  C,   the  additional  conveyor  and  trestle  were  needed  to  and 
from  this  department  and  the  main  mill  building. 

Mill  D  (75  tons  per  day) 

The  prepress  department  plan  for  mill  D  was  essentially  the  same  as  for 
the  screw-press  department  described  above.   The  principal  difference  was  that 
there  were  fewer  screw  presses  and  no  cake  cooler.        "^ 

Explanations  of  the  costs  of  the  solvent  extraction  unit  for  mills  A,  B, 
and  C  also  apply  to  mil  1  D. 

Items  under  fire  protection  facilities  are  self-explanatory. 
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